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PREFACE 

The book is the outcome of a demand for a popular and 
non-technical publication bringing together all the available 
knowledge about rice-growing in different parts of the Madras 
Presidency. Due to the importance of the rice crop to the 
Province, work on it, particularly on the agronomic side has 
been conducted from the very early days of the department 
in several of the older agricultural stations, Coimbatore, 
Manganallur, Palur, Samalkota, etc. Regular breeding work 
was, however, initiated only in 1914, wdth the opening of a 
Paddy Breeding Station in Coimbatore under the control of 
the Government Economic Botanist, whose designation was 
later changed as the Paddy Specialist. The development 
of the work at the paddy station led to the opening of a 
number of sub-stations for rice work at Aduturai, Maruteru, 
Pattambi and Berhampur, to tackle problems of particular 
important rice tracts. Each of these stations, in addition to 
selection work in the local varieties of rice, has been carrying 
on intensive research on the agronomic problems of the tract. 
While the results of the various experiments in the agricul¬ 
tural stations dealing with rice have been published in the 
several annual station reports, the attempt has been to bring 
together all the information in a book form in the present 
publication. In dealing with experiments, tabular statements 
of data have been purposely avoided and only the summary 
of results obtained is given. While the book cannot, by any 
means, be considered a text-book on rice, it is presumed it 
will be found useful by the numerous agricultural subordinate 
officers working in the districts, by the students of the Agri¬ 
cultural College and by a large number of English-knowing 
public interested in rice cultivation. 

Though the publication deals mainly with rice in Madras, 
for the benefit of the readers, a summary of the rice¬ 
growing conditions obtaining outside Madras in India and in 



other countries has been included (Chapter XXVII). While 
the cultivation of the crop has been dealt with in great detail, 
the portion dealing with rice-breeding is only an elementary 
treatise, the more technical data bearing on the genetics of 
the rice plant being reserved for a later scientific publication. 
In explaining inendelism (Chapter XXI) the author has closely 
followed the Eesearch Monograph No. 4 of the Ministry of 
Agriculture and Fisheries in Eiiglaircl (Chapter 2) as, in his 
experience, he has not come across any publication in which 
the subject has been dealt witli in a more simple and lucid 
way. To make the ■ book somewhat complete, a Chapter 
(XXR') on insect and fungus pests of rice in Madras has 
been included but the material for this chapter has been 
freeh’ borrowed from the two Madras Departmental Bulletins, 
Nos. 27 of 1932 and 32 of 1933. Tire Chapter (XXVI) 
dealing with seed purity is an abridged form of what wms 
previously written and published by R. 0. Ilife when he w^as 
Padd}^ Specialist in Madras. For the discussion of the various 
manurial experiments with rice in the different experimental 
stations in Madras (Chapter XI) the author is indebted to 
S. N. \ eiikataramaii, now Assistant Marketing Officer in the 
department, who had prepared a report (unpublished) at the 
instance of the Imperial Council of Agricultural Eesearch. 

V bile the author has freely drawn on the help of all 
members of the staff in the Paddj’ Section in the prepai'ation 
of the book, special mention might be made of assistant 
K. Haniimantha Eao, who has largely helped the author in 
the preparation of the index and in proof-reading. 

The author’s thanks are due to Mr. S. V. Eamamurti, 
I.C.S., former Director of Agriculture, who gave a stimulus 
to the wi’iting of the book and to the Superintendent, Govern¬ 
ment Press, for the promptness with which the publication 
■was put through and for its neat get-up. 


K. EAMIAH. 
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CHAPTEE I 

Eice, Obigin and Antiquity 
Eic6 iOTyzd sutivu) is one of tlie -fha ^ l 

' SdSr gralis sugarcane, and all 

iLi “ sri“ 

vation STaTgrlSir^^^^^^ Heriefo? steps' 

Concernmg rice such information as is aSble”s s?il1^ mffl 

?h« 1 oSrEaet'\ 1 iaTnSt°“c'’h“ “* 

SVete^SSrofl™'" homts^rihrlrS 

riS wSSf Sor arantiquItT'" Some°®'‘f\h®°'^ *“ 

wS ar™T of particular yariSs rf'rioe 

J“tlarthe"“?”"1- d” “ an-t ato“ ^S”ifE 

mnr,- T ^ important religious cere 

monial nearly 5,000 years ago. To the Emperor aloneTs said to 
have been reserved the privilege of sowing rice i-h^ i ^ 
ant cereals being left for less oralted members of Se tS‘ 
B IS mentioned that rice was one of the fi™ p? ncfaal S; 
nemshmg the country, being of high economic imeortSce even 
at remote epoch. Whether rice was introduced into India 
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lYoin Cjjna, or it existed in India at the same time as in China, 
i-aiiriut be accurately determined. Ancient Egyptians did not 
Kn‘;jw alxjut rice nor has this crop been mentioned in the Old Testa- 
liiehi. There are records to show that rice was grown in Java 
u- i;u* back as 1084 B.C. It is from India that rice spread to 
IVrsia. Mt?sopotamia and Tui'kestan. According to Greek authors 
r'n:v penetrated into Europe only by 300 B.C. introduced by 
Aiexraider the Great from India. In the household of the ancient 
and Komans, rice was not used, but in the beginning of 
the |)resei!t era, as a consequence of commercial intercourse with 
the East, rice appeared in the Eoman markets as a cheap product 
<‘-p'i‘riaily recommended by Greek doctors as a readily digestible 
inuih Jlie introduction of rice into Japan, Philippines and other 
i-hcifie Islands must have been from China and Korea. 

Ihe cultivation of rice in Europe did not begin until the close 
the H^venth century. The Arabs when they brought the whole 
Airiea under them, introduced it into Egypt and Southern 
Aledilerraneaii coasts. When they conquered Spain it was taken 
Spain rice spread to Italy in the sixteenth century 
the latter came under Spanish rule. It spread gradually in 
ibc Balkans still later. * 


iiit.iuuucbion mro America the ftrst attempt was 
iiauie at the time of the second voyage of Columbus in 1493 but it 
urn !iot succeed. Ihe attempt however succeeded later when in 
i a IJiitch vessel took some rice there from Madagascar. The 

America, Brazil and other republics has 
- X ^rill, i.e., m the beginning of the eighteenth century. 

A Ivussian Botanist has made a comprehensive survey of the 

geographiS Let 

L »? J-rorn the accnrate 

1- .X riptions of these species and their relationship to the culti 

verielies, reveal oLLSLiv ™ “ >>16 P»PuI«tion of pmo 

and muffiplS t£ 1 ““ >>p P«><lily 

|K-!'iod that rice has Wn + T ^ during the long 

pla.ved » hrge partt *■“ 

«irt hiiiiiluif, IB, certain rice tracfci i\/r i u now we 

ill" long pinkish or white awns nn,l u grains carry- 

In.,., field to field » ^PP*!** 

water. This ia „„i ^ ?? ‘t* irrigation 

pifi* LL’&rtsz ■ 
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ID the field m the midst of the cultivated varieties, there is free 
natural crossing and the crosses give rise to progenies carrying 
various grades of the wild character's like awning and grain-shed- 
dmg, and contaminate the whole field if left unchecked sufficiently 
early. Though rice is a self-fertilized crop, natural crossing appears 
to be very common and the percentage of such crossing is even 
greater in the wild types than in the cultivated forms. The culti¬ 
vators do realize this and take special care to remove these wild 
plants as soon as they appear in the fields. In certain parts of 
the country as in parts of Bombay and Central Provinces, such 
wild types are a menace to nee cultivation and great pains are 
taken to keep them under control. 


CiL4PTEE n 
Climate, Water and Soil 

i.iinuifi Tcmpcvature and Latitude .—The mass production of 
tus cereal is mostly confined to the South-Eastern portions of Asia, 
u.mI rq resents some 57 millions out of the world’s total output of 60 
i..]iia)n tons per annum, excluding China. Heat is assumed to 
u- the hictor which determines the general limits of rice culture. 
Ill latitude and altitude. Although rice is a tropical cereal 
I'nviny in regions of great heat and high atmospheric humidity, 

1 - 111 -.. .Mjccessiiilly gi-own in the temperate zone. The crop is 

-.iiccessful where the mean temperature during the growing 
than 75“E. In Japan, rice is cultivated as far a! 
Umi.de V here the summer temperature is 70°E. and in Italy 
.. the latitude of 4o . An average of 95° to 105°E. is a 

-lii While with sufficient water- 

t "l nai.-W f ^ ^“tiot tolerate 

>■ I'Ned to the ^A season. The greatest damage 

■ ; ; d-e plant by cold is during the stage when it is forming 

i : , the main difficulty with regaS to 

I.V “OP (““““O 

J-mvi.. wriod, hJ] “ean daily temperatures throughout the 

.'.rai -l.i’Wiq Similar fi<mrPo ,f7 i ! between 2,500° 

'->■ pa, - 

nioiifh crop grown in Malabar rlnrmrr t ^ ^ three- 

t.r » six-moLh crop in 

tt^uiperatnre probably depends umn thl^ J'anuary. This 

a!Ill the locality and the season tL ^uration^ of the variety 

Cue,It differences in duration often occm^^whb^^^^^ 1* grown, 
tanetie-j according to the time of nia +• certain 

are responSble for tL chfn.t i^T' f^^tors 

!'>:t a N likely that the climatic factors known. 

1-1 ^lich changes apart from the inherent^?b?^^+^^ important part 
varieties. ® mnerent character of the different 

“li reqnirements of the crop 
aif I'v Inns onUiration in partfcnlS™® '^“eties ppo& 

1"' l onditions prevailing thLe and I®* clima- 

'''Uiditiens. Wp .5i. • ’ ° thrive under rlife.. \ 

:m.l attempted to grow SrSThS^^^^ from Japan, Italy, etm, 
rilK'n oil t(X) (iiiicklv to Ko nf ’ because of the hont + 1 -, 

fStll if ^^frehes 

Mays aoweriig^^a « 
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Altitude.—Rice can be grown even up to 7,000 feet above 
sea-level as in the Himalayas and is regularly grown at altitudes 
of two to three thousand feet as in Java and Madagascar. 
Even in our own Province, rice is successfully grown under such 
altitudes as in parts of Mysore, Wynad and Goorg. That low 
temperatures due to the high altitude also delay flowering has been 
observed in G-udalur on the Nilgiris (2,000 to 3,000 feet above 
sea-level), where, rice varieties of 4 to months in duration on 
the plains, take very nearly 6 months to ripen. 

Light .—^Apart from temperature it is likely the length of 
day has an important influence on the hfe activities of the plant. 
It resembles most of the plants in general in that the life period 
can be either lengthened or shortened by adjusting the light condi¬ 
tions artificially. Eice requires plenty of light generally though 
there are exceptions. The ash content of rice straw being high, 
large quantities of water must be transpired by the plant and 
hence the question of light becomes important. In Malabar there 
is a variety of rice, chennellu, which is grown successfully in shade 
under trees. Prolonged cloudy weather is generally considered 
detrimental to the crop particularly at the time of germination 
and when the crop is in flower. 

We have no correct information about the requhements of rice 
with regard to atmospheric humidity but it appears to stand wide 
variations. The optimum conditions of rice growth under the 
varyiQg conditions of temperature and humidity prevalent dur ing 
the year, could be best found out by the analysis of the w^eather 
data throughout the year and classifying the same into definite 
groups or seasons. The analysis of the weather data for Coim¬ 
batore does not reveal the existence of such groups, as there is not 
any wide difference between the extremes both in temperature and 
humidity percentages in the different parts of the year. In Mala¬ 
bar, however, it is found that definite variations in humidity are 
obtainable in the different parts of the year, the maximum differ¬ 
ence being from 66 per cent, to 93 per cent., though the tempera¬ 
ture variations are not great. 

Water.—The most important of all the requirements of the 
rice plant is an adequate supply of water. This* may be available 
to the plant either as rainfall or as artificial irrigation. Eice is 
grown successfully in regions getting hardly 10 inches of rain 
during the year with the help of water pumped out from great 
depths as in California and it is also grown with the help of rains 
only as in Malabar, Philippines, etc., and in the latter case the 
season of the rice crop has to fit in with the rainy period of the 
tract. This important and broad difference, whether the crop is 
grown with irrigation or with the help of rain only, divides roughly 
the cultivation of rice into two categories, upland or dry cultiva¬ 
tion and lowland or wet cultivation. The bulk of the rice crop 
of the world is grown under wet conditions where the plant grows 
in fields with standing water. M^ater in fact so dominates over 
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otiicr eliOiatic laetoi’s that with good irrigation facilities it is the 
.safest oi tiie world's great crops to grow. The choice of varieties, 
tile pre|i_aratiuii of the land and the cultural practices are all adapted 
to tlie quaiitit}- and the period of water availability. As a s'wamp 
erojj rec|uiring flooding at frequent intervals from the time it is 
sown until near its maturity, a five-months’ crop requires about 
7ii acre inches of water. Even in Italy a five to six-montlis’ 
crop is said to take about 100 acre inches. This is usually provided 
for by irrigation supplemented by the rains received during the 
growing period. In certain tracts as in Malabar where the topo- 
grapiiy does not allow an inigation system, all the required quan¬ 
tity of water is supplied by the copious rains and the springs which 
are abundant. 

SoiL~As regards soil requirements, rice is probably more 
cosmopolitan than any other crop. In the case of upland rice 
giown on hills as in Malabar niodwhi lands, the crop does not appear 
to niake a great demand on the soil which is here very open con¬ 
taining '^eiy little of organic matter. In the case of lowland rice 
as in the deltas, it is a plant adapted to heavy soils. While a typi¬ 
cal upland or dry rice may be grown under lowland conditions, 
typical low’laiid rices do not thrive under dry conditions. Kice is a 
semi-aqua tic plant and can thrive without much of oxygen. The 
henvy soils in which it is grown in addition to their being able to 
retain moisture for a long time when once irrigated, form an 
ahiiost impervioiis substratum making the percolation of the irri- 
Kx through them difficult as a result of preparing them 

favourable condition is found when a loam 
ment^^whffp upper layer permits root develop- 

ri that 

buch soils are found along river valleys and 

thp nprriv 1 Particularly m the deltas of big rivers where 

^ Ton} irrigation. Typical 

Ind St S ifM-fm particles; clay 

are also oroSfiSl!, good crops of rice 

replenishment of nlqnf siigMy open soils, these soils require 

“wSt ?So M 

SZr “i 4" aoda™ 

in a later chapLr“i?may 

and hence the general resnons^to thV ® r ® organic matter 

In fact throughout South Indi-) ^PPipation of green manures, 
closely alsocLeStllce cultSf'^ “ 

the ‘SZZt ™7°‘ °'Z“y “ '‘“<5 io 

in of organic matter and'its de^Z'osSZtr'’””*'’ P'^^ghing 
tations with tegard^.o .hehol^nSil'Jrta 


CHAPTEE III 

Statistics 


ir.*;■/(/ jii'siluiii. —If, is esfiniated that the world production of 
rii',' lY'iin fo iiiilUon pounds, a figure nearly 

ojiial til that Ilf wlii-at. Seven hundred millions of people or more 
iliiHi half tlie earth's population live exclusively on rice. Prom 
allot,1 1 lU niillioirs of tteres Ixd'ore the war, the area under rice had 
ri..,-ii !o hH million acres in l‘.)21-‘25 and continues to be at this 
liunre with :,li,uhi lliieniations. ’ Asia forms the greatest centre of 
i‘iee pfodueiioii. Neittiy U5 per cent, of the world’s rice area is 
eoiM-eiiiraieil ill .\sia tiiid it eontrihutes also about 95 per cent, 
of the woflil's production. 

Altliough, its regiinls the ijutintity produced, rice approaches the 
pnneif.iil agricullunil products such as wheat and maize, the inter- 
iiiilioiud trad(‘ iti this ccrctd amounts only to a small fraction of the 
total production, wlicrctis for whciit, the amount involved in the 
foi'eiiiii trade i,-', on an tivcmgc, tiliotit a fifth of the total production. 

The tliree important, rice producing and rice exporting countries 
of Asia are, India (including Hanna), Indo-China and Siam. 


Among the other Asitific countries, China with its enormous 
production is ti clost'd nutrket. No statistics are available for 
China. I’ndiiihly the areaUnder rice in China is even greater than 
in Iiulitt. Siam tuid Indo-fdiina export, respectively, 1,200 and 
1,(1(111 niillion pounds. Netirly 2,000 million pounds of the rice 
iv.piirciiicnt . of tlie raciiic countries, have to be met by India (in- 
I'liidinc I'lUrniai, Si'iUii ;tnd 1 ndo-Cliina, 3,1x1 40 per cent, of the 
pcoditidion of tliese countries would meet this requirement. Al- 
Ihouch the production of .Taiian with her colonies is regularly 
iiir,-inn. she does imiioi't a certain (piantity. When she has 
huinp. r tu'ops siic stops all import.s except from her colonies. Her 
(hAeniineiil controls the lirka's in the country exempting rice im- 
iriii't ' from pa\mcnl of dutv when the crop is poor, and levying 
tUr dnt> in thi' cv.mt of a good crop. The Dutch East Indies im¬ 
port a (■miain .plant it v from India, and from Siam. The Philippines 
,i,-;r,v tl.oir .mpplic.i I'nainly from Tndo-China. China imports from 
p:,,;, nioi-e than half its mpiircmentR. Since 1928 the zone 
pro.lneli.m has hccii pushed considerably north in North 
, 1 \ ill chiellv (lu(‘ to the Rnssitin and Japanese enterpuse. 

rp'i',' p.,.,'|i, !.,,iintrie' are .n-ern'rallv striving to increase their out- 
,,m ,,r rie, h\ in.Tcasiie,..- (Iic area, and by improving the acre 
vicl.l'i In the Philippines large, areas are being newly brought 
1,1 Kurope ami America rice production is much in 
,j„. ,i,.,o:oei tine, releasing a considerable, quantity for 
li„. ueirk.'t n ehieily in Mnrnpe. 
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Position of India .—lu India f lic chief rice producing' pniviiices 
are Bengal, Bihar and Orissa, Biirnm and Madras. 'I'lic area and 
production of rice in the several provinces arc given below 

Table Ko. 1. 


Area and Production of Kice in Brifisli i‘rovinees. 



Area (1,(){U) acres) 

Incrf-nHc nr 

i'rtuiiu’tinn 

(IBIOO 

firroftw 


average for 

dccrca^o 

ittii^avciitUB fnr 

m 


1922-20. 

1927-»3o! 

per cent. 

1922-26, 

1927 30 

pcir Wit, 

(1) 

(2) 

<3) 

0 ) 

(5) 

00 

i7jl 

Assam .. 

4,487 

4,544 

4- rii 

1,627 

J 1,461 

■ - 1 

Bengal 

20,703 

20,004 

141 

7.9f'*8 

8,015 

■f. 

Bihar and Orissa 

14,446 

14,010 

— 341 

4,1*36 

5,4 Of > 

18 

Bombay including Sind 

3,008 

3,142 

2*4 


1 ,:i72 

+ 1 

Burma 

11. ,096 

12,601 

4' O’ll 

4/;30 

4.H|.8 

} 2 

Central Provinces and Borar. 

&,193 

6,486 

11*0 

1.460 

l,6P5 

' 10 

Madras 

10,0118 

11,285 

-I*' tm 

4,ill 7 


* 0 

United Provinces 

7,1.78 

o,‘Hr2 

-- 4*i:i 

15I«H 

1 1 f llil 

12 

When the export trade 

ul‘ iiit‘ 

rountrv 

ih rtiiHjKirnii 

with the 


production, it is seen that Hurma though <'onirihitting to ouK one- 
sixth of the total prudnefiun, aeeotuil.s fur mniri) h,') per eina, of 
the country’s export. 'Faking the whole of India only 7 per ee.nf. 
of her production conies for e.vport wiiereas in Biinim* liH pt>r rent, 
of_ her production is exported. Bengal and Bihar and Orissa in 
spite of their big production do not lignre nan-h in export heeuuse 
most of the produce is aidually eonsunied hy the enornioiis popula¬ 
tion. Burma because ol her very thin population is aide to release 
a large portion of her produce for export. Itiie to a hig inerease 
both in area and output of rice in Hiuni and Indof'hiiia uiilun 
recent years, they are liaving increasing exportahle .-airiiluhes mid 
are coming into conipetilion with Hiiniiii iti all her markets parti¬ 
cularly in the liiiist—Japan, ('hina. luui If wv ennipare 

the percentage area under rice witli the tofaf rice an a of India, 
Bengal has 26'2 per cent., Bihar and t)ri.s.sa iH-o j„,[. (•(•nt., Biirnia 
15-1 percent, and Madras BM) {ler {■(uil. 


Position of Mm/nw.—.\niong the fn.lian I’nAiniv;,, .M;,dr:e. 
occupies the fourth place in rice area and the third plaer m nee 
production. In sfdte of her hig prothicfiun id,,, ha -, mainly dui- to 
her large population, very little exportahle snrphis. In’Madras 
the area under rice is IBl million aen'.s which htini uliout 
29 per cent, of the total area umler eultivafion. {‘omparing tlu» 
annual average acreage lor tin* three, quimiuenniu betwis-n 191H 
-1933, it is found that though the area imd<T nee was lower 
during the second (luiiHjHeiiniiim, it went up agani eonstderubiv 
in tne third, so that the average area now is nearly •i.'iil.tKHl acres 
more_ than ten years ago. As reganis averuge outturn per acre 
for the three periods, they were 1,730, 1.71.7 and 1,717 Ih. rice. ui 
husk and the total outturn for the Province for the periisi 33 

iqffl^or than in the {atriwlw 

and 1923—28, respsctively* 












i^tatislwn 


fluriwUii^ in area and production. 

Table No. 2. 

<*f Animal Avorai^e Acroage and Total Estimated Outturn 
of lium tor the three quiuqueimia 1918-33. 




dcreafe. 

ACS. 

ACS. 

ACS. 

1 r^rai'l 


... 

11,166,735 

11,155,735 

• • 

1 1 * 2:1 2'^ 

. » ... * ♦ 

10,800,173 


10,896,173 



259.662 

11,406,002 

11,406,002 


IncrGiwit^ 


250,267 

509,829 


iJuiium in Mice in Imsh, 

TON'S. TONS. 

TONS, 


IWlH 2;i 

... . * . . ♦ 

7,483,978 

7,483,978 

. . 

11*23 

V * * « • • 

7,339,144 


7,339,144 

lili 


144,834 

7,917,310 

7,917,310 


liicreiiso .. 

are wide Siuctuations from year 

433,302 

to year both in 

578,166 

area and 


r* j 
I If'*' iift 

U 1 f of i 


} I ! 
0 


lit Siirh llucituaiioiis in area and outturn are com- 

imm tfatuiTh ul' this because of the wide range of seasonal 

lUtitlionK undt'r which this crop is grown in this Presidency. The 
i,i divided into two broad groups (1) irrigated, that depend- 
riTjation .system, rivers, canals, tanks, spring channels, 
;• ,! "i; miirri-idcd, tliiit dependent exclusively on rainfall. 

, , iM itiiiium anvs under rice, 8-13 millions (72 per 

irn sifd :imi 3-27 millions (28 per cent.) unirrigated. 
I','' ' 5 nf llie West Coast districts (Malabar and South 

i\.m ii.i I mdlitm acre.s) depends exclusively on rainfall. Eoughly 
V) I.t I oeiit of the riee area in Ganjam and Vizagapatam districts 
- ited Ne.vt in order comes the crop in the districts of 
I'i , ,i,.,H.t CldttcKir and Ramnad, where a major portion of the 
nr,' riM 1 vv'ineh is ndni'ed in its initial stages of growth is imgated 
j,, „i- th.‘ north-east monsoon rams. Taking the 

i i,r tl,r irri'ciled area in the Province, 75 per cent of it is 
d' bi i'i'v. "hven tlie irrigated areas are not absolutely free 
. t! . Ga iSMlndes of the season. The total area irrigated from 
Vi ' ...v .,.,.,0 .,,(i,vrs of irrigation shows that 5J million acres are 

n’r-.'h'Vfrum tanks and wells, whose regular and timely supplies 
.1 Horn nn , i upon the two monsoons which are 

r.ifin'ti', in Ihe Central districts, and sometimes untimely 

“(b “life — « dependent on 

lb' :.lr,-i.pll. im'a distribation of the two monsoons. 


1 7 7 b 11 
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Considering the area and production of rice in the several dis¬ 
tricts of the Province it is found that the areas and production are 
rather concentrated in the deltaic districts of Tanjore, West and 
East Godavari, Kistna, etc. The acre yields are diferent in difier- 
erit districts, they being particularly low in Ganjam and Malabar. 
Such variations are due to the natural facilities available and to 
tlie general soil differences with regard to fertility. 

Madras produces besides rice, a fair amount of millets, which 
are consumed in the Province. The total (juantity of cereal avail¬ 
able, rice and millets, for consumption in the Province is 8,674 
thousand tons. The quantity of net normal imports of rice (total 
imports less exports) comes to about 200 to 300 thousand tons. 
This, added to what is produced in the Province allows about lb. 
of rice per head per day for the adult population (taking the adult 
population to represent 75 per cent of the total population) which 
is probably a satisfactory ration according to Colonel McCarrisdn’s 
estimates. It will thus be seen that in a normal year the Province 
has to import but a very small quantity to meet her requirements. 
But in an abnormal season this import has to be increased. 

E(cports and impofts—Exports.—The small foreign export trade 
of the Province in rice is concerned only with Ceylon and Malaya, 
rable Ino. 3 below gives the quantities of these exports during the 
last five years :—■ 


Table No. 3. 


Foreign Exports from Madras Presidency. 

Year. 



l92»-30. 

1930-31. 

1931-32. 

1932-33. 

1933-84.’ 

Ceyloa— 

TONS. 

TONS. 

TONS. 

TONS. 

TONS. 

Rice 

Paddy converted into" 
rice. 

88,447 

2,732 

96,218 

2,563 

56,505 

1,448 

59,941 

1,340 

72,007 

721 

Malaya States and Straits. 

0,318 

0,461 

4,626 

4,447 

3,264 

Total exports from Madras 
ports in term of rice .. 

96,487 

104,242 

62,678 

66,728 

75,992 


The chief districts of Madras wdiich are concerned in the trade are 
ranjore, Godavari and Kistna. There has been a general decline 
111 tins trade in' recent years. 

nP® exports of rice from Madras -within India are mainl-y 
to Mysore, Hyderabad, Bombay-Deccan, and to a small extent to 
Iravancore, Cochin, Pondicherry, etc. The main limiting factor 
to the further expansion of these exports is the rather high railway 
freight which with the present low price for the produce makes 
an unduly large proportion of the production costs. The serious 
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diliif iiH\ v.ifi M ..'.nl lii III*' t‘\paiisiun uf iliis export is due to the 
M- 1 . MS iLt- ita’fM'i.'is (’hc‘ap rka‘s that arrive in the porta 

,iii4 -ri lii I f ihiiini till* iiiti'rior. 

Tla iiiiM thr 1’n‘.sidt‘iiry may be conveniently classi- 

fi.Mi iitiM fl' masiwise imports and (3) imports 

h\ mil .iod inad Iriiiii pruvinc(\s and adjoining States. 

i 'l;.!' r * ! ' * I hr mipnrts From Siaan and Indo-China, tinder 
y* ii]M r rrm\rt| iruin Ihirina ami under (3) the imports, from 
ntlaT |‘rMunrt‘-u 'ila* trial quantity of such imports which was 
rifh, ;fMii fu MOM thuiisaml tons on the average, until 1930, has 
rn^ n fo .sbrni non ti* aof) tlionsaiul ions during 1933-34 chiefly 
(hif‘ !m tl.f lai'- <■ iiiijiort ■ iVtan Siam. 



CHAPTBE IV 
Eicb Cultivation 

(i) Variation in methods. —Just as the varieties of rice and the 
soils 4n which they are cultivated vary, so also the method of culti¬ 
vation varies from place to place in this Province. Probably in no 
other province of India and also in no other crop do such variations 
exist. As was pointed out previously the two big divisions in 
the method of cultivation are, the dry cultivation and the wet or 
swamp cultivation. The former both in extent and in output is 
of very little importance while the area under the latter system 
is very extensive and contributes most to the total production in 
the Province. 

Dry rice. In parts of West Coast, Malabar and South Kanara, 
and in the Agency tracts of Ganjam and Vizagapatam districts rice 
is raised as a purely dry crop. Even in this dry cultivation, there 
are two systems, one being more primitive than the other. In 
the more primitive one which is known as humeri cultivation in 
South Kanara and punam cultivation in North Malabar, the slopes 
of the hills are first cleared of the jungle by cutting and burning 
and the rice is growm on the cleared gxound. After one or two 
crops are taken, the land is left to develop the jungle again. Since 
most of the land available has already been brought under cultiva^- 
tion there are practically no possibilities of extending this destructive 
method of cultivation. The ‘ podu ' cultivation of the Vizaga- 
patam Agency tracts practised by the hill tribes corresponds to the 
humeri and punam cultivation of the West Coast. After the clear¬ 
ing of the jungle, dry paddies are sown mixed with redgram, cotton 
and gogu. Sometimes this is followed by a gingelly crop. 

A slightly advanced method of the above is practised in South 
Malabar and is known as mod an cultivation. Here the land is 
terraced and no jungle springs up again. Even in this method 
the land is now and then left fallow for a year or two to recuperate 
between two or three crops of rice. Cotton may also be grown 
mixed with rice. 

In Kistna and Godavari uplands there obtains a different method 
of drv cultivation. While the soils used for the dry cultivation 
in Malabar and South Kanara, are poor open laterite soils often 
mixed with gravel, those of the Kistna and Godavari are deep 
heavy black soils. Here the rice known as the budama is grown 
between lines of red^am. By the time the redgram shades the 
space between, the rice gets matured. 

Semi-dry rice.—From the purely dry method there is a practice 
prevalent in parts of Chingleput, Nellore and Kurnool districts 
where the rice is first sown as a dry crop in the early stages. But 
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in the latex: stages of the crop, about two or three months after 
sowing, when water-supply is usually available with the break of 
the north-east monsoon, the crop is treated as a wet crop. The 
same practice obtains in Kollegal taluk of the Coimbatore district, 
but here the rice is sown mixed with a number of other crops and 
vegetables which give some produce before the tanks get filled v^ith 
che monsoon rains. In parts of Ganjam and Vizagapatam districts 
the above method of sowing the crop dry is followed, but the 
land is ploughed and the rice is sown dry taking advantage of 
the early showers and water is turned on as soon as the south¬ 
west monsoon breaks out and water becomes available for irriga¬ 
tion. Here the period through which the crop remains dry is 
shorter than in the previous case. In both cases the sources of 
water-supply are usually rainfed tanks which get filled with the 
monsoons. 

Garden land rice .—There is thirdly the practice of growing rice 
as a garden crop with the help of lift irrigation from wells. This 
practice is seen in several of the southern districts but is most 
extensive in North Arcot, Salem, South Arcot and Chingieput 
districts. In addition to the use of mhotes worked by bullocks, 
wherever the water table is high the water is often baled out by 
picottahs with human labour. In parts of Chingieput district the 
use of oil engines to pump water for the rice fields is not an 
uncommon feature. 

Wet nee.—Finally there is the most important and most exten¬ 
sive wet cultivation practised all over the Presidency wherever 
water-supply is assured. The most advanced stages of this typical 
wet cultivation is to be seen in the deltaic regions and in the river 
valleys. Here the irrigation is all from river canals and spring 
channels which have an assured supply of water for definite periods. 
The areas commanded by the big irrigation systems of Godavari, 
Kistna, Cauvery, Pennar, Periyar, Tambaraparni, etc., all come 
under this category. There are also minor irrigation systems of 
small rivers and big irrigation tanks in several parts of the Presi¬ 
dency where also such wet rice cultivation is practised but the 
water-supply is not usually so dependable as in the above. 

Size of fields and bunds .—^The size of the rice fields under wet 
cultivation varies considerably from tract to tract. It is purely a 
question of the level of the land in the tract. It may vary from a 
few cents to a few acres. In the terraced lands on the slopes of 
hills as in Malabar and South Kanara, the size will depend upon 
the contours. In the deltas where the level does not fall more than 
a foot per mile, the fields are very much larger. Generally the 
average size will be about 10 to 20 cents. While smaller fields 
result^in waste of cultivable area by the numerous bunds, levelling 
of the fields which is necessary can be more thorough there. In 
very large fields it is often difficult to level properly and in Tanjore- 
in some of the larger fields of an acre or two in area, it is not 
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unusual to see the land drying up at one end ’while there may be 
five to six inches of water at another end. The size of the fields 
under well irrigation is necessarily small to control the irrigation. 

The size of the field bunds also varies, more or less depending 
on the size of the fields. Apart from the size, it must be sound 
enough to impound water efficiently. In vast stretches of rice 
lands, the field bunds are the only means of moving about and it 
will not be convenient to have them too small. In Godavari and 
Kistna deltas while the big bunds which are not used as pathways 
are utilized to grow some pulse or vegetable crops, no such use is 
made of the bunds in Tanjore. 

Due to the deposition of silt brought with the irrigation water 
in the fields, the level of the fields often changes in Tanjore. 
Apart from the fine levelling which may be done at the time of pud¬ 
dling, some gross levelling is also done during summer when shallow 
and long trenches are dug along the high level portions of the fields 
and the clods removed are spread on the lower portions. After 
water is let in for ploughing the sides of these trenches are dug 
and levelled. Sometimes this dug out earth is heaped in a corner 
of the field and by accumulation after some years it becomes a small 
dry land bit that could be used as a threshing-floor. 

(ii) Season and varieties .—^^^hatever may be the method of 
cultivation adopted, the rice season throughout the Province, except 
probably to a small extent under well irrigated areas, synchronizes 
with the two monsoons. The three distinct seasons of Madras 
are— 

(1) South-west monsoon—^June-September. 

(2) North-east monsoon—October-January. 

(3) Hot weather—^February-May. 

Almost all the rice cultivation of the Province is confined to the 
two monsoon periods—^June to January. The crop either gets the 
benefit of the rains directly as in Malabar and South Kanara or 
gets its water-supply from rivers which depend upon the monsoon 
for their freshes as in Trichinopoly, Tanjore and Godavari. There 
are rice areas on the East Coast which do not get the benefit of 
the south-west monsoon either directly or indirectly and are 
exclusively dependent on the north-east monsoon. Usually these 
areas have a large number of irrigation tanks which get filled during 
this monsoon and the rice season extends from October to January. 
In special isolated tracts where water facilities extend beyond 
February, a hot weather crop of rice may also be grown between 
February to May as in the Godavari delta. 

It must be stated in this connexion that each rice tract has its 
own special set of varieties suited to the conditions obtaining there 
and though there are instances when a variety introduced from one 
tract into another has proved a success, indiscriminate introductions 
have often led to failures. One important change in a variety that 
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is often brought about by moving it to a new place is the alteration 
in the duration of the crop. There are several examples on record 
in the experience of the Department of large variations in the crop 
due to the seasonal and climatic changes resulting from change 
of place. 

Number of crops grown, —Though the majority of the rice 
area of the Province consists of single-crop lands, where a 
variety of five to six months’ duration is grown, it is usual 
in portions of the area with better water facilities to grow 
two crops of rice in the same season one followed by the 
other. This practice obtains in parts of Tinnevelly, Madura 
(Periyar valley), Trichinopoly, Tanjore and Godavari districts. 
These areas are such that they get the benefit of both the monsoons, 
the total annual rainfall varying from 40 to 50 inches. The first 
crop is mainly dependent on the river irrigation and the second 
partly on irrigation and partly on north-east monsoon rains. In 
Malabar and South Kanara, however, both the crop wherever they 
are grown, depend exclusively on the rains and springs activated by 
the monsoons. In small areas there is even a third crop raised 
by lift irrigation from springs and wells, but this cultivation is rather 
precarious. There are facilities for growing three crops of rice in 
the same land in certain limited areas commanded by the Gauvery I 
irrigation system in parts of Trichinopoly district. In Godavari! 
district, however, though the water-supply in the canals is available 
for nearly eleven months, June to April, the first rice crop is raised 
from June to November, and the cultivation of the second crop does 
not begin immediately, but is postponed to the middle of January 
to the middle of April, no use being made of the canal water 
between November to January. The special disabilities which are 
the causes of this practice will be dealt with later. 

Age of the crops. —Where two crops are raised, one is usually 
of a short duration and the other of a long duration. Which of 
these is to come first depends upon the water facilities and the 
occurrence of the monsoons with reference to the individual tract. 
In all the double-crop areas except that of Godavari, the short dura¬ 
tion rice is always followed by the long duration one. In Godavari, 
however, the long duration rice is grown first and the short dura¬ 
tion one comes later. In the Tamil districts the short first crop is 
called kar which includes a large number of varieties of three to 
four months in duration and the long second crop is called the 
samba or pishanam which again includes a large number of varieties 
of five to six and a half months in duration. In the double-crop 
areas of the Gauvery delta, in Tanjore district, in the upper portions 
of the delta where water is received early in the season, a kar of a 
longer duration (four months) is grown while in the lower reaches, 
the kuruvai of a shorter duration (three months) takes its place. 
In the Telugu districts, the first long crop is called the sarava and 
the second short crop is called the dalioa, each of them comprising 
again a large number of varieties. The main principle involved in 
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the choice of varieties for particular tracts is that the heavy rainy 
period should not synchronize either with the sowing or harvesting 
seasons. In North Malabar and South Eanara there is no sharp 
distinction in age between the first and second crop varieties, both 
of them being nearly of the same duration. In South Malabar, 
however, we find both the short and long duration varieties in 
both the seasons. From the above it will be seen that the bulk of 
the rice harvests comes between the period, December to February, 
while some small quantities may be expected in September to 
October and later in April to May. 

While in tracts with an assured and unfailing supply of water, 
the number of varieties grown is comparatively few, all nearly of 
the same duration in tracts which depend upon either the mon¬ 
soons or on^ irrigation tanks which get their supply from the 
monsoon rains, the varieties are rather more, differing in their 
duiations. This is due to the time at which the tanks receive their 
watei, i.e., the season, and the quantity of water which may be 
expected in the tank. Portions of Ganjam and Vizagapatam 
districts represent such tracts. 


There are again special localities here and there which have 
their special varieties, and special methods of cultivation In 
certain parts of the Tanjore district for instance, there is an eight- 
month s variety, ottadan, which is grown mixed with a short dura- 
tion three-month s crop Similarly in parts of the West Coast in 
what is known as kannkora lands which are low-lying and allow 
water to stagnate to a depth of several feet, a long duration variety 

oLrf “0°*® 1® grown in summer when the water level 

goes down and the land gets nearly dry. 

Then there are certain special conditions in various parts of the 
Province which require special cultivation practices such as rlr 

Sh’STI 'i r*® “ alkaline, ete.i 

SLS “ to^snS’^pS 


-naidered 

(1) a pure dry crop, 

(2) a semi-dry crop, and 

(3) a pure wet crop. 


receipt of showers with the break of the south welt ™“®aiately on 
c^dition, where this Fsolice 

of the Province. Generally it is a nrecarimio nr <iiflerent parts 
entirdy depends upon i fayonrable ' inonsoor”‘The‘taT°“® 
ptoghed m Sommer a number of limes to get ibe n^es^ftiMh 
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and any available manure is also spread. The sowing of nee is 
usually done in May-June. The tracts usually get an average 
rainfall of 20-30 inches during the growing season (except m parts 
of Malabar and South Kanara where the rains are very much 
heavier) and fair crops may be expected. Except in uplands ot 
the Godavari delta, the soils where this cropping obtains are usualiy 
of a light loamy nature and not inherently fertile. 

Under (2) semi-dry crop, there are two classes, one in which the 
seed is sown in anticipation of the south-west monsoon and the 
other where the sowing is done in anticripation of the ■north-east 
monsoon. The preparation of the land lor both does not diiier 
from that for No. (1). 

The preparation of the land for (3) might be either for directlj 
broadcasting in puddle, or for transplanting, and the process is 
practically the same for both. 

Prepafation of the land in the heavy delta soils.——O b. the 
heavy soils characteristic of the deltas where the^ crop is in'vari- 
ably transplanted, the preparation of the land in hot _ weather 
is impossible. The soil after the liari'est of the pie\ious cre^ 
dries very hard and fissures 18 to 24 inches deep are formed. 
For such soils, ploughing dry in summer, even if possible, is con¬ 
sidered harmful. The land is not usually touched but left tallow 
until irrio'ation water is available. Then the fields are flooded and 
after the"’soil is well soaked, the ploughing starts. If there is any 
green manure crop on the fields as is common m pai*ts oi Jlistna 
and Godavari, the plants are pulled out and trampled into the mud. 
Even when there is no green maiinre crop, if gTeen leaves can be 
obtained from the adjacent forests as in parts of Madura, Salmn 
and Coimbatore, they are brought in head loads, spread over the 
fields and are trampled in. The fields are kept flooded to help in 
the rotting of the green leaves. After the lapse of some time, the 
fields are again ploughed repeatedly three to four times until the 
mud is stirred up into u soft puddle. The fields are then levelled 
with a levelling board and they receive the seed, usually sprouted,' 
either directly or they are i-ransplanted with .seedlings raised else¬ 
where. The final and the most important operations before either 
direct sowing or transplanting are trimming of the bunds, removal 
of w^eeds and grass growth on them and making them water¬ 
tight by closing all depressions and boles with soft mud. 

Harmful effects of dry ploughing heavy soils.—That the heavy 
soils are damaged by dry ploughing in the hot w^eather resulting in 
a poor outtuni of the following rice crop has been well established 
by a series of experiments conducted at the Agricultural Eesearch 
Stations, Samalkota, Alaruter and Aduturai. 

Samalhota.—At Samalkota where the soil is a heavy black 
alluvium, an experiment was conducted for four seasons from 
1911-1915 in which a portion of the field was dug up immediately 
after the harvest of the first crop in November and left in rough 
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clods while the other portion was left undisturbed. When rice 
was transplanted later after puddling, it was found that in all the 
four years, the crop on the dug plots appeared thinner and did not 
cover the ground so well as in the unculth'ated plots and the yields 
of the latter were always higher than on the dug plots, by 10 to 30 
per cent. 

In another experiment carried on again for four seasons from 
1909 to 1913, one portion of the field was left undisturbed after 
the harvest of the rice crop and the other portion was cultivated 
a number of times. The uncultivated portion was puddled and 
then transplanted whereas the cultivated portion was planted without 
puddling. Even though the cultivation of the non-puddled 
portion was not quite so thorough as in the previous experiment 
the results obtained were very nearly the same. Though the yield 
figures in favour of the uncultivated and puddled plots were very 
variable from year to year, the increase was very marked amounting 
in some years to nearly 50 per cent, of the yields in the non-puddled 
plots. 

A similar experiment but in a modified form was started again 
in 1928-29 and had gone on until 1932-33. Eour pairs of 10 cent 
plots were laid out. One of. each pair of plots was puddled and 
planted in the usual way and the other dry ploughed, irrigated and 
planted. In the case of one of the dry ploughed plots, the operation 
was^ commenced soon after the harvest of the previous rice crop 
in November while in the case of the remainder the ploughing was 
done after the break of the south-west monsoon in next June. The 
yields of dry ploughed plots w^ere always lower than the puddled 
plots as before and the fall was much more prominent in every 
year in the case of the plot dry ploughed immediatelv aftei' the 
harvest of the rice crop. The fall in the vield of the “winter dry 
ploughed plot varied between 15 to 35 per cent, during the six 
years of trial, while in the case of sumroer dry ploughed plots the 
fall was never more than 25 per cent., and in some years the drop 
m yield was alniost insignificant. The experiment had been 
modified later by including another plot to the series which was 
dry plouged in summer after the break of the south-west monsoon 
but was puddled again just before transplantation. There was 
an indication here that the harmful effect of dry cultivation 

.a certain extent by the action of puddling 

the fields at transplant time. ^ ^ 

was conducted for four 
seasons fiom 1930 at the Agricultural Eesearch Station Adu- 
turai. Here also the soil is a heavy clay loam and it is usuallv 
allow betwen Pebnaar, to Jme. la L doable mpZ 
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anti tin ii v.us riniiul tliat the average yield of 

lit, (lr> 1 '".,,'''! i- "t' : liri'milidy 10 per cent, less than the 

<■ ■’1 "I !*''■ Ii,in plMii-hfd. The harmful effect of the 

tin, jiln i : d, ! iii;-,ipj)i'ai'otI ii> the srtwbfl crop follow- 

iiij,;. T* I \i'-I III n't v.;i ir,Mliiii'il Inter to see "whether the harmful 
fth ,'1 ,ii jiltinnliiin; might he modified by fertilizing the 

pli.t. Hall ine lire I th' the liny phiiightid nnd non-dry ploughed plots 
wii.'i given a iiMimria! aiiiiluMtiiin oi green leaves at 4,000 lb. plus 
line hnnth 1 'i-nI " hi "I h|.i'■ iiliD-pliate per acre. It was found that 
tile lianiiinl eliVei (it lirs jilinighiiig find been counteracted by the 
!ij,.!,uinil in.itmi iii. ’The vieldn nl' iinmanured fallow plots were 
tile Millie a . the dr> mid niiinureil plots while the manured 

f.iiM.w piiii vie!d>(i iii."tnii‘ily better by about 10 per cent. This 
t'Vperiiie 111 v ..1 ■ ,il II ri'iii aieil in single crop lands and the results 
u.ie jiiM. tiiMlK tfie mm piiiiiting out clearly that the disturbance 
,,i ihe nil III (he flit ve.itlier WHS Iiild for the succeeding rice crop. 
The re nil - (<i‘ aiislmii of the eiiitivaied and fallow soils of these 
fields fmhd fn miy dilTereiiei; in chemical composition or 

iiiinfvmg. piv\er. 

Alhiwin:' ihe i->il u* dr> up completely in summer and the 
piiddlin;' .'tdiipled !mi r i'nih'itbly brings about such a condition in 
the plpwaeal test lire of the foi! as is beneficial to the rice crop. 
The di’ggmj', or ploughing in summer prevents the soil in the 
h.itloiu laser.s tu dry up eompletcly. 

In some eases Hie heavy rice soils have got to be disturbed in 
the lint weather if a green luumirc crop is to be raised in the fields. 
Ho him' as tliis gremi luaiiure. crop is ploughed in, the disturbance 
of the soil in eonnexion with the sowing of the green manure crop 
brings on no harmrii! .-ireel. 'i’his has been the experience at 
.Marnier 4 iiid Coimbatorm 

'j'hat the dry ploughing of the rice soils is harmful only in the 
ease of heavy idav is appuriuit from tlie results of an experiment 
eondueleii at tlie Agrieultiiral 'Research Station, Palur. Here the/ 
M.il is a sandy loam and tlie ploughing of the soil in summer has' 
no iiarmfnl eitect on the succeeding rice crop. 

That even tho harmful effect of dry ploughing is noticeable 
oiilv in riee grown as a wet crop but not in a pure dry crop, is borne 
out'from anotlier expuriment conducted at the Agricultural Research 
Station. Hanialkota.. As has been mentioned already, in portions 
(if llio (lodavari delta, there is a pure dry crop of rice grown in the 
black h(>avy soils. To compare the results of digging up the soils 
in suinnier in such dry cultivation, some of the plots in the dry 
area were dug up and left to weather side by side with some fallow 
nlots When Hie dry rice was grown on all these plots and their 
fields compared it was found that the yield of rice in the dug ^fiot 
\< as almoH ‘’•.'i-tTl ]ier e.ent. more, than in the fallow plot, ]ust the 
converse of the results obtained with the wet plots. 
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deltr^^it hit Godavari, specially in the Western 

resultino- in experience that if the summer is rainless 

S Son Z,tl ^ T'f® cracking of the soils, the succeeding: 

of manure luxuriantly even without any application 

maiSrHs no? benefacial act on of the application of green 
Waio 1 ^ apparent in such seasons. Often even the ela- 

It is the SSmmol Zn .‘iispensed with in such seasons, 

hot and experience even in Tanjore delta that with a dry. 


entahs greS^ire anV''5? preparation of the fields 

grown fn this wa, Si the districts where rice is 

ailSnemU^oTa Shi “? "te., the soils 

well nreLmd S + * and porous nature and unless the field is 
SemSnFlt <i™n off too soon. The soil is ploughed 

puddle sheeo arp ]pf ^ done in 

nl'-LzrcSpt s±TtA rr*- “4 ‘ 

This practice is adopted because the'fand Khm^Sted ?“**“• 

very soft and it is diffir-nlf ^ i i legated becomes 

which the cattle sink fntf the ^ Th^ 

mid^ puddle ™ “"‘.7°“'^ 

feasible. ^ ^ piouglung is not 

(iv) Sowing and traTisplantinq—Sowina _Of fho Itti j.- 

direct sowing and transplanting, the latter is bvtr tfip 
portant and it may be said that Wherever fadlitiJsMr-S “f® ™- 
obtam, people will prefer it to broadcastino ^-R a transplanting 
practised in the case of ('ll ^ViApf li 4®' is often 

tad is.poor and the yiSd “ fci7„7e7°lirS7b> 7f' *>(“ 
msufficient at the proper season fn irano^i i’ labour is 

is insufficient to aUow^ transplantino- in 

in South Arcot the first short^crop of three + P™P— season. Thus 
tion, i, almost invariab rSwn difeot in 7T-77= “ 
the prop is dependent Ia™l77 ihe rainfall “ “7*”'*' 

Ganjara, Vizagapatam and the West Coast broldc 7 “^tior of 
monly practised since labonr is pWlfcutal^scm^ X77 
eommenee. ^ In Sonth Malabar the bnik of the S7c7o 7 '“.‘f 
main crop is broadcast, as the crop has tn he ,4 \ 
cost monsoon bnrsts. The land I already pre^rerd^ .’7« 
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transplanting is to be adopted there would not be suificient labour 
to get the whole crop on in the proper season. Weeding expenses 
are very heavy in a broadcast crop but there is not probably the 
same urgency about this work that there is in getting the crop in 
the season. In parts of Kurnool, Nellore, Cliingiepiit and South 
Arcot districts, the crop has to be started before water is available 
for irrigation and therefore transplanting is impossible. The 
comparative merits of direct sowing and transplanting have often 
formed the basis of. experiments conducted at several of the depart¬ 
mental research stations and these will be discussed later. It is 
still possible to introduce transplanting with advantage in certain 
cases and the departmental propaganda has been directed mwards 
it. 


Sowing dry riccb' and semUdry rioes ,—The sowing may be done 
in any one of the following w^ays. (1) Broadcasting the seed and 
then lightly ploughing the land to cover the seed, (*2) sowing the 
seed behind the plough furrow'S and (8) drilling the seed in lines. 
Usually a seed rate of 100 to 160 lb. of seed per acre is used for 
any one of these methods though the seed rate may be slightly 
less in the case of the drilled crop. It looks possible that there 
might be economy effected in the quantity of seed sowm but as 
the success of the whole crop depends upon the timely break and a 
satisfactory continuance of the monsoons, probably there is too 
much risk involved in economising seed rate. If the crop is found 
to be too thick in broadcast fields, the plough is worked again 
after the crop has well germinated when the plants are about a foot 
high. This ploughing not only helps in thinning the crop but also 
removes weeds which in some places prove serious. This ploughing 
to thin out the crop has to be done judiciously at the right time. 
Sometimes great harm is done to the crop if the soil is disturbed 
when it is not in the right condition. 


BToadcasting wet rices .—Here either the seed may be directly 
sown in a puddled and levelled field or sown in the seed-bed to be 
transplanted later. The broadcasting in puddle is usually practised 
only in the early varieties in double crop areas, and the seed 
is invariably sprouted before sowing. The seed to be sown is 
first put into a bag and immersed in w^ater for a peiiod of 12 to i:.* 
hours when the bag is removed and the water is allow^ed to dram 
off. When all the excess water is gone, the bag is usually kept 
in a dark place and sometimes even covered over wuth straw and 
weighted After the lapse of 24 hours, great heat is pioauced inside 
■tETWg 'and the grains just begin to germinate. By adjusting 
the moisture and warmth the germination may be either hastened 
or retarded according to the recimrements ot circumstances. Best 
results are obtained when the plumule is just showing through the 
glumes and no radicle has come out. It the germination is too^ 
far gone the sprouts stand the risk ot breaking at the tune ot 
sowing the seed due to handling. 
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liie seed is sown in tlie field with an inch of water over the soft 
mud. The water kept in the field at the time of sowing prevents the 
seed sinking into the soft mud. After the sowing is complete the 
water is drained off. ater is again let in after a day when the grain 
has sent its radicle into the soil and anchored itself. The water- 
, ing has to be attended to carefully in the early stages by alter- 
^ iiiite iriigation and draining. There should not be too much of water 
^ gnen and at the same time the soil should not be allowed to go dry 
and crack on the surface. When the germination is all complete 
and the plants have grown a few inches, water is allowed to stand 
continuously. Sometimes, even in the puddled field dry seed 
nicw be sown but the water remaining in the field at the time 
or sowing wp have to be kept on for a day or two until the seed 
iias well soaked and started germinating. 

unusual for such 

in seed ^ n possibly a great scope for the reduction 

iLv u lf for tins somng but it all depends upon how 

thoiough the preparatory cultivation of the land has been^ Eeduc- 

hrS'ation°lS\r7 levelled and where the 

uniform qt-jrir? nf ft always possible to get a 

A. In lul crop however careful the sowing may be done. 

k"' K ploughed again when the cron 

1 about a month or six weeks old which helps t^Si out the 

£ 5 £. 

PTcparatiofi of ssed-heds for wpf ripp Q/^TTT^* 

are three methods of raising the seedTodS! 
wet according to the mpibnd nf • *lry, moist, and 

the three are^doptfd in d^ ^ 

possible in such districts where a sufficienev .£y seed-bed is 
and where the soil is sufficiently friahlA ^^^ £ rainfall is assured 
seed-beds ere seen to the C„S Tb‘™ S"'"" 

many districts, Tanjore, Godavari. TinneveUy “ 

of this dry seed-bed. Fprp iha place 

sufficient irrigation to keep the soil miSfbuT noW 

not however much difference betwopn iiasn f ™ ^f^®re is 

as the latter can be converted into the fl seed-beds 

arises. They are invariably adonted in all when necessity 

for the first or early crops, the sLond or latp^ ™Portant rice tracts 

wet seed-bed. Periyar faU ofTadia i LTf 

Where for both the crops wet seed bS= o ’ Iiowever, an exception, 

bed has the advantage^ov^ tlrn wSt nt 

receipt of water for the transplanting S tS of 

where immediate advaneage ot the and 

““ *» ‘'-plant early.” The d'oXJntStogs^St.^aS; 
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more rapid in the wet seed-bed and there is a possibility of the 
seedlings getting overaged if sufficient water for transplanting is 
not available in time. By cutting off the irrigation water in the 
dry or moist seed-bed, the growth is retarded and the seedlings can 
be left to remain in the seed-bed as long as it is necessary. In the 
case of the wet seed-bed it cannot be allowed to dry up without 
serious damage to the seedlings. The seedhngs of the dry seed¬ 
bed are generally considered hardier and more capable of with¬ 
standing adverse conditions than those of the wet seed-bed. 

The preparation of the seed-bed is done with great care, the 
most fertile portions of one’s holding being used for the seed-bed 
area. All the available manure, wdiich is not too abundant in the 
case of the ordinary ryot, is applied to the seed-bed. The manures 
ordinarily used are ashes or cattle-manure. The dry or moist seed¬ 
beds have to be prepared in summer by repeated dry ploughings 
taking advantage of the rains that may be received until a fine tilth 
is obtained. The seed-beds of the delta lands in Tanjore and 
Godavari are irsually those nearest the village with some water 
facilities either in the shape of a well or a tank in the neighbour¬ 
hood. Beds are then formed, the seed either sprouted or dry, more 
often the latter, is then sown and irrigated. The beds are kept 
moist until the grains have germinated and thereafter the irriga¬ 
tions are so adjusted as to give the required quantity of water. 

The preparation of the wet seed-beds does not in any way difiEer 
from the preparation of the transplant field. These usually get a 
dressing of green leaves up to 6,000 to 8,000 lb. per acre early 
enough to get well decomposed before the sowing. Invariably 
sprouted seed is used for the wet seed-bed. After the germination 
is complete, the bed is kept flooded until the seedlings are ready for 
transplanting. 

Connected with the raising of seed-beds there are many 
problems requhing investigations. They are— 

(1) Comparative merits of the different methods of raising 
seed-bed, wet and dry; 

(3) the optimum seed rate to be adopted; comparison of seed¬ 
lings from thick and thin sown nurseries; 

(3) the optimum number of seedlings to be planted per hole 
in the field; 

(4) the optimum spacing between plants in the transplant 
field; 

(5) the optimum age of the seedlings to be planted; 

(6) the influence of season, variety and the fertility of the 
land on transplanting practices; and 

(7) comparison between direct sowing (broadcasting) and 
transplanting. 
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While the first two of the above refer to the seed-bed, the others 
refer to the transplanting of the seedlings. All these are inter¬ 
related and to get satisfactory results, they must all be tackled 
together. These problems have formed the subject of study and 
experimentation of probably every rice-gowung country. The 
results of an exj)eriment conducted at any one centre can only be 
of limited^ value to other places especially vAien the varieties 
grown, climatic conditions, and agronomic practices vary widely 
from place to place. This obviously necessitates the carrying out 
of suitable experiments at every suitable centre. These problems 
have been investigated at Samalkota, Maruter, Palur, Aduturai, 
Coimbatore, Pattambi, etc. Though some of the earlier experi¬ 
ments have not been laid on proper lines according to the modern 
ideas of experirnental technique, yet, the results have proved valua¬ 
ble enough in throwing indications and advancing our knowledge 
about these problems. 

Ik et and dry seed-hed. The comparative merit of seedlings 
fiom a wet ana a diy nursery has been under investigation at a 
number of centres. It formed a subject of an experiment for four 
Paddy Breeding Station, Coimbatore, from 1925-26 


^ The method of preparing a dry nursery adopted at Coimbatore 
is described below and it must be applicable to all parts of the 
Province except that the methods of manuring, and final sowing 
may vary m difterent tracts. Taking advantage of the usual 
summer showers m March-April, the land chosen for the nursery 
IS bioken wutli a plough. If rams fail or are not sufficient, the land 

SltTnn ? firf. coated and then ploughed at the right con¬ 

dition. The ploughing;s are repeated at intervals to get the tilth 
and sometimes the clods may have to be broken if too dry. The 
usual manure applied is either sheep-penning at 5,000 sheen ner 

Se at 20 cart-loads (about 12 tons^ per 

acie. Altei the manure is spread the ploughing is again repeated 

iM fPnlT f be received^ntil a fine 

tilth IS obtained The sowing of seed is done usually about six 
weeks earlier to the time of transplanting. At the time of sowino- 
the land is once apin ploughed, levelled and beds of convenient sizS 
formed. After the seed has been covered the bedr^J a SakW 
i^igation. A_ sprout irrigation is again given on thfiMrl daT 
Thcbc two iiiigutions muy, urouIIv hp u i 

aoodea plooghed oncj or twto ft f 

Lrmimed and made water-light. (Jreen lea V whfcli tSke the 
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place of slieep-pemiing or cattle rnanore in tlie dry bed i> spreaxl 
over the area and trampled in. The field is kept flooded and, when 
the green leaves have decomposed, say In about three to four 
weeks, the field is ploughed a number of times until the soil is 
stirred into a soft puddle. It is then levelled and beds of con¬ 
venient sizes are formed. Sprouted seed is sown m bea. The 
irrigation and draining is done carefully for a few days until, the 
seedlings have all come up and -after about two weeks, water is 
allowed ,to stand permanently in the field until the seedlings a,re 
ready for planting. 

There is not much difference in the cost of .-1 ediings: 

by the two methods. It costs about Es. 10 to Es, 12 to raise a 
nursery enough to plant one acre indiidiiig pk^uj^lniig, cost of 
manure, cost of seed, etc. 

'During three years the wet and dry seed-beiD were prepared 
on the farm.under identical, conditions for two varieties Co. 3 and 
CtEB.- 24 and their yields compared. The differences l)eiweiii the 
dry and wet seedlings were not definite in two out of three years, 
and the probability is that there is not much difference between the 
productive powers of the twm kinds of seedlings. 

An experiment of a similar nature was conducted one year 
at the Agricultural Eesearch Station, Aduturai, with three kar (first 
crop) varieties. The usual practice obtaining in the delta is only 
dry or moist nurseries for the first short crop and w^et nurseries 
for the late second crop. A trial was made to grow wet nurseries 
/for the first crop and the'seedlings obtained were coinpared agaiii<t 
the seedlings obtained f-rom the usual dry or moist nurseries. Of 
the three varieties compared Adt. 3, Adt. 4, a.iid sarapalU^ the 
yield difference in favour of the dry nurseries was over 20 per cent, 
in the case of Adt. 3 and Adt. 4 and in the case of sarapalU the 
difference was as much as 32 per cent. 

Experiments have also been conducted at the Agriciiltiirai 
Eesearch Station, Pattambi, to compare the merits of dry anti 
wet nurseries for a first crop variety, (iryan, but the .results did 
not shoAV a.ny di.fterence between the two. A large amount oi 
experiment(il work has , been done at the Agriciiltiirai Eesearcli 
Station, Maruter, in connexion with the advancing of the second- 
crop season. It was shown that different methods of raising dry 
nurseries could be made use of as one of the means of advancing 
the harvests. 

Seed rate, —This is a variable quantity and it forms more or 
less an indication of the standard of cultivation attained, the rate 
being usually higher in the backward tracts. The minimum can 
be anywhere near 8 madras measures (20 lb.) of grain and the 
maximum up to 50 to 60 measures. This quantity sown in five 
to seven cents of, land is expected to give enough seedlings to 
•transplant an acre. The ratio of the seed-bed area to the trans¬ 
plant field may vary betv’een 1 : S and 1 : 20. In parts of Mala.-bar 
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the ratio may be eTen as narrow as 1 : 4 or 1 : 5 as the seed-beds 
here are usimlly raised with the precarious hot weather showers 
and the ^*ermiiiatioii of the seed is consequently uncertain. In 
Kistna, however, wdiere the ryots are always more enterprising 
and where ecoiioinic transplanting has been in vogue even before 
the Bepartmeiit started its propaganda, the ratio is much wider. 

A field planted with seedlings singly four inches apart, i.e., 
with 16 square inches to each plant, should need theoretically 
about 400,000 seedlings per acre, a number which except in the 
coarsest varieties, could, probably, be obtained from not more than 
20 lb. of grain. Considerable research has teen carried on the 
seed rate and the amount of seedlings required to transplant an 
acre. It may now be said with confidence that for an ordinary 
wet seed-bed -well prepared, about 18 to 20 lb. of seed sown in 
about seven to eight cents of land (roughly one madras measure 
per cent) should be quite enough to transplant an acre. Though 
this rate may be an optimum for any ordinary variety of Madras 
such as nelloresamba or krishnakatukktillu, it may require modi¬ 
fications either when the grain is very small or very coarse. A 
variety like jeeragasamba has got very fine grain and obviously a 
pound of seed will contain a much larger number of 'grains than 
others and hence it might be possible to plant an acre even with 
about 8 to 12 Ib. of seed. On the other hand, in the case of 
varieties like hasangi and kar, because of the bigger size of the 
grain the quantity may have to be increased. It will always prove 
a useful practice to adjust the seed rate according to the size of the 
grain. 

The propaganda of the Department advocating single-seedling 
planting in earlier years was intimately connected with the seed 
rate to be adopted. Single planting or economic planting' is only 
possible when the rate of sowing of seed-bed is low. The emphasis 
of the propaganda about economic planting is mostly in the 
saving of seed used in the seed-bed. This saving could easily be 
of the value of Rs. 2 to Es. 3 per acre. It has been calculated that 
the saving in seed that has been effected in one important rice 
district, say Tanjore, would be enough to feed the wliole population 
of the district for three w^eeks every year. Thin sowing of seed-bed 
has been taken up practically in every rice tract particularly in 
districts sonth^ of Madras. In Tanjore, until 15 years ago, the 
ryots were using about 60 to 100 lb. of grain to transplant an 
acre and it might be said that the present average cannot be more 
than 30 to 40 lb. 

Thick and thin sowing of seed-beds ,—^Irrespective of how the 
seed-bed is sown, the seed rate adopted affects the condition of the 
seedlings, thinner sowings giving rise to strong and sturdy seed¬ 
lings and thicker sowings to poor and weak seedlings. Whether 
there is any difference in the productive power between the thick 
sown and thin-sowm seedlings has been investigated at a number 
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of ^ stations, Coimbatore, Maruter and Samalkota. The first preli¬ 
minary experiment done at the Paddy Breeding Station, Coimba¬ 
tore, in this connexion may be of some interest. 


Even in an ordinary sown seed-bed it can usually be seen that 
the seedlings on the borders of the beds, due to the extra 
are better developed, sometimes even with additional tillers. Such 
strong tillered seedlings can be seen even in the middle where 
gaps have occurred due to some of the seedlings dying off earlier. 
The seedlings in the centre of the beds and where the seihi.- have 
fallen thick should be on the other hand non-tillered and rather 
weak. To see whether such differences in the condition of the 
seedlings would lead to differences in yield, three types of boeil- 
lings from a pure-line bed, (1) strong and tillered, (2l strong but 
not tillered and (3) w-eak and not tillered were separated out and 
planted for comparison. The final yields of these throe types 
were in the ratio of 143 : 112 : 100 respectively. Probably due 
unfavourable rice season during the year of the trial, the re-iihs 
were a little exaggerated but still the experiment ^definitely pnwud 
that the condition of seedlings at planting time did affect tlie final 
results. 


If seedlings of the tillered type used in ^the above experiment 
could bo raised ordinarily it would greatly increase the crop, u 
the area of the seed-bed required w^ould probably^ be pro iibitive^ 
It is by no means impracticable, however, to raise seedlings ot* 
the single strong type. The single weak type would compare 
favourably with seedlings ordinarily obtained by the rjots methot 


of cultivation. 


In another experiment two seed rates, one 
measures per cent each, under manured 

tion, were compared. Here the manuring ol 

no difference but the thinner sown bed gave over lu per cent, 
higher yield than the thicker sown. 

At the SamaJkota striim a 

ccBclusively that the thmaer “‘“epeatS In a 

yield from such seedlings. P oaq p, of = 5 eed and thick, 

modified form with two two varieties palgum- 

1,200 lb. of seed per acre of seed-bed four years 

masari, an early „ to”l925-26. The comparison of four 

consecutively from 1922 23 to alwavs better. It also 

years’ results showed that _ ^feias than a late variety 

showed that an early variety g earlv varieties respond 

when the seed rate was fe^riment conducted 

at Maruter where iVeasT^ ^ ^ «ie case of 

sowing than atragada. T1 ^ , atraguda it was only 

basangi was 14 per cent, while m the ca.e 

6 per cent. 
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In connection with the second crop experiments at Maruter an 
attempt was made to find out the efiect of* sowing garikasannamn 
at two rates, thick (6 ib. of seed per cent), and thin (2 lb. of 
seed per cent), and at intervals of a week between early December 
and earlj January. The planting w^as done in every trial when 
seedlings were 35 days old. It w^as found that the thin sowing 
really did better only when the sowing and planting were done 
later. That the thin sowing did not show any response in the 
eailier plantings w?as due to the incidence of insect pests. There 
was also another advantage, though slight, in that the thin-sown 
p ots alwaj'S flowered a few\ days earlier than the thick sown. 

In the advocacy of thin sowing, ryots often apprehend a short- 
age of seedlings as they are accustomed to plant the seedlings 
close. But if thin sowing could be combined with wider plants 
mg of the seedlings in the field, this difficulty could be obviated, 
lo test this point an experiment was conducted at Maruter, where 
seed was sowm at half the seed rate used by the cultivators and the 
seedlings W'ere planted out at twice the distance adopted by them, 
it was found that the thin sowing and wider planting was better, 
the money value of the increased yield obtained together with the 
^alue of the seed saved being about Es. 4 per acre. Another two 
rupees could be added to the figure as due to the savings in labour 
by adopting wide planting. This cannot, however, be taken as 
applicable to every locality. It is applicable only to soils of above 
average tertihty as at Maruter. 

In connection with the study of the different rates of sowing in 
seec.-bed, one consideration that has to be kept in mind is the size 
of the grain. The rate considered as thin sowing in the case of 
basangi might really be thick in the case of jeeragasamba. It has 
een found bj^ an experiment wdth a number of varieties, both 
coarse and fine, that usually the mortality of the seedlings in seed- 
beds was greater in the case of finer varieties and also when 
thicker seed rate was adopted. Comprehensive experiments are 
m progress at the Maruter station with different rates of sowin<r 
m the seed-bed for coarse and for fine varieties. It would appear 
possible to adjust the rate according to the size of the grain and 
the results already indicate that in the case of the fine varieties 
like moshiapolo the sowing rate can be very much below 2 lb 
per cent of land. 

(v) Pulling and transplanting.—When the seedlings are suffi¬ 
ciently grown they are pulled out for planting. Soon after the 
sowing of the seed-beds, the preparation of the transplant field is 
taken up and it gets ready by the time seedlings get sufficiently 
old. A day or two previous to the day of planting, the seed-beds 
are first flooded and the pulling starts. In the ideal seed-bed the 
seedlings are not only well grown but they also come off easilv 
If the preparation of the seed-bed had not been thorough or if the 
land had been allowed to dry up frequently during the growth of 
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the seedlings, the pulling becomes hard, and unless v^ry carefully 
done, the seedlings snap above the ground level and considerable 
wastage occurs. 

The pulling of seedlings is done by both men and women. In 
Tanjore it is a special job for men and coolies are often specially 
engaged to pull out seedlings and are paid at either so much per 
cent of the seed-bed area or at so much per 100 bundles of seedlings 
pulled. The men actually squat in the water and do the pulling 
with both hands. When a sufficient number has been pulled out, 
the roots of the seedlings are beaten against a wooden stick to 
remove all mud particles that may be sticking to them. They are 
then tied into bundles, the leafy portion of some of the seedlings 
in the bundles, serving the purpose of string, by being bent down 
and taken round. The tied bundles are all of a standard size, the 
man including in each bundle enough to be held in both hands. 

These bundles are then taken out of the water and left on the 
bunds to drain. They are then gathered, made into big headloads 
and carried by men to the place of planting. Where there is a 
water channel connecting the seed-bed and the transplant field, 
the bundles are strung together in a long coir rope and dragged 
along the water course. For distant places they may be carried 
in carts and boats. 

In the case of dry seed-beds, under ideal conditions, pulling 
is very much easier and flooding the nursery before pulling may 
not be necessary. After they are pulled out and bundled they are 
left in a corner of the transplant field during the previous evening 
and planting is usually begun on the next day. The seedlings from 
the wet seed-bed may be left over for a day or two before planting. 

How long can the pulled seedlings be kept ?—In transplanting 
wet seedlings there is the question as to how soon they should be 
planted after they are pulled out. Pulling out the seedlings on one 
day and planting them the next day is almost the universal practice. 
But due to special reasons like heavy rain, a long distance through 
which the seedlings have to be carried and scarcity of labour, 
delay in planting will be inevitable. Provided the weather is ideal, 
(cloudy weather without a hot sun), the seedlings establish them¬ 
selves quickly but, if the weather is dry and hot at the time of 
planting, the seedlings establish at a much slower rate and in the 
latter case, the seedlings held over for a few days after pulling 
appear to fare badly. 

In a small scale experiment at the Aduturai station, seedlings 
were pulled out and planted on the same day, second day, third 
day, etc., up to six days in a long duration variety, Adt. 2, and 
observations taken. The results disclosed that the transplanted 
seedlings did not establish themselves satisfactorily if planted 
later than the third or the fourth day but that the tillering capacity 
and yield of the established plants did not vary up to the fifth 
day. But in the sixth-day-planted crop, the establishment was 
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very poor, nearly 50 per cent, of the seedlings dying off, and the 
tillering capacity of the plants was aiso poor. Tins shows that 
there is absolutely no harm in delaying (he planl.ing up to ihree 
to five days after the seedlings are pulled out. fl’liis period how¬ 
ever, is likely to be less for short duraiaon varieiies. h’liougli 
no expeiiiiient luis been done to test the |K)iiit, tlici pui<d<iu*ss \\'i(h 
which the crop establishes itself is an important con.sideration in 
the case of eail\ rices and as it is known thaJ. delay in Iraaisplatil.- 
ing after the seedlings are pulled out, dedays esiahlisliinent and 
increases casualties, the sooner the planling' is tione. I ho heif er. 
Experiments at Maruter with gatilyasnnnavari, a foiii- months’ 
crop, have also shown that it is not adr'isable to |K),stpnne ])lantiiv>- 
beyond four or five days after the seedlings are ludled r)ut 1? 
delay in planting is likely to have an adverse eflVct on t lie'crop 
even in the case of well-grown seedlings, (his enVet is smv lo he 
more piononnced wdtli the ryots nu'l-hod of raising seedlings wlu're 
the seedlings would be thin on account of thick .sowing. 

Ripening the seedUngs before planling.—There o!)tain.s a 
practice in Soutlp Malabai’, I’algliat taluk, of purposely dela.vin‘>' 
planting and making the .siicdlings undergo a sort of rip’enin<r'nrm 
ccss for the second crop, filardcd in Scptemb(‘r-0(dotHT. d’hi^siHsl. 
ling bundles are arranged in a cdrcular heap with tlic, roots expostal 
and all the graen parts hidden inside. The lieapr is left undisturbed 
for three or four days. The, seedlings on the fifth dav arc devoid 
of all green coloni’ and look (lale-wdlow and arc very'llaccid d’o 
regam turgidity before irbinting fhe l.undles are left in water'over- 
night in a corner of the field to he [ilaidcd Ihe m-xf, da\', d'he tdiicf 
idea underlying tins practice is to encourage [imdiietiun of heat 
by fermentation and thus to destroy egg masse.s and young insects 
that the second crop is nsnally subject to in the irac't. The Icm- 
perature inside the heap of set'dlings rises and if (die hcMii ..■c(s 
dry for want ot rain, water is also sprinkled on Ihe heat) (o 
encourage fermentation. The seedlings treated this way rem-iin 
their green colour after planting mnc.h faster (lian nntreati'd seed¬ 
lings and are on the whole better grown and freer from irisect 

p6StiS. 

Experiments have been in progress at the Maruter station to 
adopt the above practice as a means of controlling mealy buu 
attack, beedimgs were ripened for a pni-iod of ten da\'s and then 
pitted. But probably due (o (he period of ripening, ten days 
being much longer than necessary, the vield of the crop was 
not_ quite satislactory. When next year a, comparison of dilferanJ 

f 7““?’ 4, 6 K and 10 days was made, rejecting 
all the dead seedlings, there was no difference in yield' The 
experiments definitely showed that this practice of ripenino- tile 
seedlings for a few days before planting, not more tlinn a week 

”b*iL‘k° 
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Pruning seedlings before planting—Then there is the question 
of cutting off a portion of the foliage of the seedlings before plant¬ 
ing. If the seedlings are a bit over-grown, a certain amount of top 
foliage is removed at the time of planting. By so doing the strain 
of transpiration on the plant which has to produce new roots and 
shoots is a little minimised. Moreover, if the seedlings are too 
tall, they may be easily blown over by the winds when the puddle 
is soft unless the seedlings are thrust well inside the mud which 
is not necessary. Experiments have shown that irrespective of the 
depth of planting, it is only the buds near the surface that get 
active and produce new shoots and there is no point in planting 
too deep. Probably there is no necessity to prune the seedlings at 
planting time as a general agricultural practice in all cases. It has 
got to he decided upon as circumstances necessitate according to 
the growth of the seedling. It is possible that excessive pruning 
might even prove disadvantageous if the level of the field is not 
ideal and the depth of w^ater cannot be regulated. Eyots do not 
generally cut the tops of seedlings at planting time and there is 
a definite opinion expressed that it is harmful to early duration 
varieties. Experiments were conducted at Adiiturai with two of 
the early strains, Adt. 3 and Adt. 4 (3-| months’ duration) where 
the seedlings without any pruning were compared with pruning 
them to three inches and six inches height from top. In the case 
of Adt. 4, the cutting off made no difference in the final yields. In 
the case of Adt. 3, however, the yield w^as definitely reduced by 
the pruning of six inches of the height. It is probable that six 
inches was a little too much for this variety in relation to its 
actual height attained in the seed-bed. This experiment was 
carried out in a long duration variety Adt. 2 (6 months) and the 
pruning of the seedling did not bring on any difference in yield. 
Evidently the cutting has no effect in the late varieties. So long 
as it is known that the yield is not affected by a certain amount 
of cutting off the top of the seedlings at planting, the practice 
has something to recommend it in that it facilitates planting. 
At the Coimbatore Paddy Breeding Station, the practice of prun¬ 
ing the seedlings at the top is invariably practised as a convenience 
and there has been no ill-effect produced on the yield. 

The pruning might also prove advantageous in that there is a 
possibility of getting rid of some of the insects, particularly thrips 
which, when present, are usually to be found at the tips of the 
leaves which remain rolled. 

Number of seedlings planted per hole—This has a direct bear¬ 
ing on the rate of sowing. With thin sowing of seed-beds resulting 
in strong seedlings, the tendency will be to plant fewer seedlings 
per hole. The ryots’ practice has for a long time been to sow the 
seed thick and plant the seedlings in bunches which may contain 
anywhere about 10 to 15 seedlings. There have been observed 
certfiin instances where this number went up to even 30 or 40, 
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Time was wiien ryots used to plead that single or economic plant- 
iij'j involved additional labour and extra costs as the women coolies 
ivLo are engaged for this job were not trained to it. One seldom 
liears of this complaint nowy and the coolies have got used, to it in 
lao^t places. Though the planting may not be actually in singles 
ill every t'ase, there is no doubt that due to the departmental pro- 
j'vigaDfla, the number of seedlings planted per hole has been very 
iiiiich reduced in actual practice. They are now probably not more 
than three or four in a hole except probably in certain very back- 
wmnl tracts wdiere the propaganda has not sufficiently spread. 
Thongli in earlier years the propaganda was for planting, in singles 
it had to be modified into economic planting later on. . Even in 
the expciirneiits carried on at the Government stations, planting in 
singles has not been a uniform success, the results varying with 
the variety, locality, etc. ,4s was pointed out already, even if the 
single planting or economic planting wsls just as good as bunch 
planting fnaii tlie view point of yield, the saving in the quantity of 
seedlings required for plant,ing and hence in the quantity of seed 
to be sowm should be"an important consideration. 


In an experirnent at the Aduturai station, the effect of increasing 
the number of plants per hole on the final yield was investigated, 
the variety under trial being a short duration 100 days’ crop. Seed- 
Imgs from two up to six per bunch w^ere planted uniformly with 
six inches spacing and it was found that as the number of seed¬ 
lings per bunch increased the yield per bunch also increased. The 
yit'lci increase by planting five to six seedlings per hole wms as much 
as 20 per cent, over planting only two per”^hole. Another experi¬ 
ment was conducted at this station for three years from 1926-27 
to 1928-29, to assess the comparative merits of planting singles, 
doubles and trebles per hole in six varieties, two of the short dura- 
i.tioii and four of the long duration. In the case of the two short 
r duration varieties, Adt. 3 and Adt. 4, there was a definite increase, 
20 to 30 per cent., in yield with the increase in' the number of seed- 
lings planted per hole. In the case of all long duration varieties, 

I however, there w^as absolutely nothing gained bv increasing the 
number of seedlings. 


Ill an analogous experiment conducted at tEe Palur station for 
a number of years it wms found that in the case of varieties of over 
five months in duiation there was no advantage in increasing the 
number of seedlings per hole beyond one or tw^o. The results of 
earlier experiments at the Samalkota station with number of seed¬ 
lings per hole for varieties like honamani, have led to the same 
conclusion that in the heavy delta land represented by Samalkota, 
with the small loss that occurs if planting takes place at the rinht 
bme, It w’as sheer waste to plant more than one seedling’ to a hde 
Again an experiment conducted at the Pattambi station with the 
variety tJimaJaUmnm (about 4J to 5 months in duration) for two 
seasons, proved the advantage of planting in singles or doubles over 
increas,ing the number of seedlings beyond two. 
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All the experimental results available so far go to show that 
with early varieties within four months’ duration, it may be more 
advantageous to plant in twos or threes than in singles but there 
is nothing to be gained by adopting the same for varieties of five 
months’ duration and more. 

In connection with this study there is also another considera¬ 
tion which has to be examined. The ryots often contend that the 
yield of straw goes down by adopting economic planting. There 
is a good deal of truth in this contention as the figures obtained at 
the Aduturai station prove. In the case of the early varieties, with 
the increase in the number of seedlings per hole, there was a 
definite increase in the straw yield as well. In the case of the 
long duration varieties, however, such an increase was not appa¬ 
rent except in one variety. The straw yield does come into the 
economics of rice growing, particularly in places where a large 
number of cattle is maintained and there is no other fodder avaih 
able. The straw question also arises in tracts where the land is 
cultivated by the tenant and where according to the lease terms 
he gets most of the straw produced. When as usually happens 
there is very little of grain left over to the tenant, he has to 
make something out of the straw he gets by selling it. Probably 
in several tracts particularly where cattle are not dependent on 
paddy straw alone this is not a serious matter and increased pro¬ 
duction of grain should be the main consideration. People in 
Grodavari and Kistna would not mind foregoing a certain amount 
of straw if the grain yield of the crop should be satisfactory. 

There is also another consideration with regard to the number 
of seedlings to be planted per hole, namely, the risk of casualties. 
In Madras in several of the rice tracts crabs do much damage to 
young seedlings soon after they are planted out and if the plants 
are put in singly there are greater risks of gaps occurring with 
such damage. 

Studies on inter-relationship between spacing allowed between 
plants at planting time and the number of plants put in per 
hole always show that spacing has a greater effect in the number 
of tillers produced and on the length of the earhead formed than 
the number of plants per hole. In early varieties irrespective of 
the number of ears and the length of ears, it is the total number 
of plants planted per unit area that influence the total yield 
The aim of the experimenter is to get the maximum outturn per 
unit area. For a given area the same number of plants may be 
planted m two different ways: (1) by increasing the area between 
holes and mcreasing the number of plants per hole or (2) bv 
reducing the area between holes and reducing the number of plants 

of above methods 

that the success of the agronomic practice will depend The 
experimental results would appear to show that it is a'better 
3 
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practice to reduce tlie number of plants per hole and ]>lant ihem 
closer in the case of early varieiies; m tlie case* ol Innp duration 
varieties the optimum spacing suiiable to the par iculai (■ondhmn 
must be determined and no serious atleniion need be luud to the 
number of seedlings per hole, and oven here the. lower the seed¬ 
lings per hole the better. This takes os on to the con.sideration 
of the next problem, iiaiiiely, the optimuni spacin^>; to alloweci 
for planting rice seedlings. 


The spcicing hotioefni hMiis has iormtHl the* suhjtH't 

of investigation for a nnnihar of y<'ars at all agrirnltural sfations. 
Ihnbably no otlu/r agronomic- |>rat'iic(‘ infhioiicos ilio dmolc^pmom 
of the {daait and the final yield as st>acing d<^c‘s. The optimum 
spacing to. he adopttal will upon st'Vtanl oilua* <•(auli!ions, 

the most important of ihem being the varieiy and Uu* fertility 
of the land. "An early vari(Ay or om^ iliai is inhermhly poor In 
tillering has got lo he pl;uit(.‘d (doser than a lattu* oiu* or an inhr‘renfly 
good one For tillc'ring. Ho also in a leriih^ land in good eoiidilicU! 
the ])lanting may lan’o fo I)t‘. wiil(*r fo avoici (la* risk of (uo mu<‘h 
vegetative growth and pnanature lodging wluu'eas, in a pot)r land, 
the planting will have to be idoser. trh<> tdlecd oi season oii th<^ 
development of ihn plant is well reeognized. Plartiing early in 
the season ('omp(msat(.‘s io a lai*gi‘ the dtdicieiuw in hn'tiliiy 

of the land as in (lodavari delta, and if tlie. planting is dtdayed un¬ 
avoidably the only way of eountenieting the evil tdTi‘ets of the 
later season is to plant tlu^ scaallings cdosta-. Hiitiilarly well grown 
strong seedlings cam be plaiited wider than lUMa* wi-ak snedlings. 
The recognition of the interaedions of tin* vai'i^ais factors and 
adjusting tliis important agronomi<*al practical a(‘cording!yg tielps 
in a great vnty idio suct'cssful raising of a rice crop. 


The results of a. numln'r of sptu'ing exp(*rirncmtB <-onduc-ic;d at 
the agricultural stations will be discussed here. In the earlier 
years, ])rior to Ib'JO, tlui most (‘ompiTdionsixa* exjH'rimortt ; on 
spacing are those conducted at the two stations, Kamalkofa ami 
the Central h'arm, Coimhatonn ddiongb (‘V(*n tlarse^ experiments 
might be taken UiS not; eorriMdly laid out uilh snitaldt* ions 

to give valid results from coiisidtTations of modrrn oxperimenta! 
technique, yet the results obtained give an imlicnlion and 
emphasixo tlic complicated nature of the [>rnl)hnu. 

At the Coinihatore "Fai'm, ihc' (‘xperimeni was etmducted for 
eight years eonscculivoly wiidi two local varieties, jumI 

chinnasamha, th,e former bedng coarser and c‘aiii(‘r by alami a 
fortnight than the latter. Hdic sp<aeings companai were sirigles 
in 4'',, 6" and lb'; doubles in 9''; and trebles irt 9'^ and IT' against 
the local ryots’ method of planting, (k)inparing Ihf^ average* 
suits of all the eight years it was shown that, in nonr* of the .‘guicingr 
was the yield of grain dt‘fmitely Indicu* than the krai methoc! of 
planting witli regard to smhmamha (‘X(a*pl prohaldy treddes l‘/h 
The straw yield was, however, dcdinihdy pnomr than the locals 










! 
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in all the plantings. In the case of ehinnasamba however, both 
tile yields of gram and straw were definitely better than the local, 
and better than either 4^' or 9". 

experiment was concerned with two varieties 
msangi, a quick growing coarser variety and konamani, a longer 
term rice of better quality. The treatments compared were singles 
m 4 6 and 9 and doubles in 4", 6" and 9". Unlike the 

treatments were sufficiently replicated 
and hence the results might be taken as reliable. The yield figures 
.Jowed that the wider spacing, 9", was in all cases too wide 
chough the reduction in yield due to the 9" spacing was less in the 

instead “ ramngl If two seedlings were used 

stead of one, an increase was obtained in rasangi though not 
m konamam. One rather unusual result emanating horn this 
expcament vas that the straw yield was increasingly better as the 

spacmg 9" being better then 6”, end F b^g b“tto 

for rasanai indicated that 4" was about the optimum 

To teTtZ re?.lhn^^^ ^ konamani. 

xo test ttie 1 elation between spacing and the fertilitv of th^ Ion,! 

in^r^rr dmhci\^ed experiment, the different plant- 

foSnd Zt the Ifpt unmanured fields. It was 

ouna tiiat the jields of the wider spacinp-s increased in 

manured plot indicating that the optimum spicing may L highe? 

than 4 and 6 for rasangi and konamani respectively^ in a flrtf 

Srly mdic^^^^^^ a alTcoUarom 

rriw / “seated that the optimum spacing depended upon ('ll the 

nS of ‘tTnd'Stlin? 

sSHSiSss-' SS «-xs; 

was found that the yield per plant ^ I 

the yield per plant moreaeea with increased snLffl, tb. ™ 

of plants per nnit area gets less and S/K feduSL T “ 

even m a greater proportion than the yr;Ii;i T 

yield of a plant in 4" x 4" plot is l/9th of th^’ 

in r xr plot but there are 1? tii^ieVo ® of tlie plant 

as in the latter. Since the total yield^o“rploufth'“ 
the number of plants and the yield pL pW Z® 9^ 

yield per plant does not sufficiently compeMatl’fowhr''''f “ 
in the number of plants. Conselnently'Tht 
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of' the plots are compared it is found thaf it ^'oes down lower and 
lower as the spacing increases and tlic lii.uiu'st yi(‘hls an* <il)fained 
with 3'''x3''. The experiment deiinitely proved I lad it wan not 
economical to adopt any spacing wider than for Hu's wliurt 

duration vaiiety. 

An experiixient condiicted at llu' Marulrr slalinii wiih ihroo 
short duration varieties, all within lln .dn-siaas, ,:iiA ViiL 

three spacings, KaT uIxj boro tail liir 

results of Aduturai in that the elosesl sparinije T' > 1", th^* 

highest yield. 


A spacing experiment has been conduoft*d uiih the \ariety 
bayyahunda of five months’ duration u\ tho norhaopsir lation 
for three years. TJie spacings adopied wore d/' /d/y iV . (V mtd 
10"^ X lO'h While, the gi*nond ohaiartm lie; n, < n'.^a s,}' 

increased spacing on iargm- nimdjor <4 fur end f=, : 

plant were o,pparent, Ihe tf)ial yiehl wa ■ (hdloin-lv nvoio 1 ihe 
wider spacing of liy'xlO". T!a*n‘ uiis p*r;oa ioallv* ri.,’dinVrriKv 
in yield between 3" x 3" and (V'xiV' whioh moan;- fhaf up n, rr 
the increased fU'odiiotion of filirrs onntfloncdo^' jur flo' fvdu.ainn m 
the number of plnrds planted. It Iherofurv folhw thaJ cr is 
about the o])tinnnu spatang lor the variofy under Ih?* eeiidiliniiH 
obtaining at Berhampur.^ In lhe‘ saint* exicrinand ihs* inO'ratiinji 
of inanui.es bx^ llu^ applicailion oi {on jp, (U animu plsf' pr f' sria- 
at planting linn' was invtesiIgaleti on fhe dilTort'nf spaoin*,! o W'lnh’ 
the effect of tlu^ manure was gruieralK' sivnifuainf. if diii ntd 
influence difiPerenldy the difTereni sfKn*inwv ’ f*lveri iwre In" wa^ 
the poorest and there was no diflVreiKa* !)r4w(**m and iV\ 


A similar (‘Xporimenl has lH*{m (amdiirlcd a! I ho Patfomhi la ., 
tjon with two iirsj crop varitdios (June io SepU'iuherl urmn and 
ihavalakh(inna}i ol about J.l monihs' duration, b^our "oartm^-; I'hI 
been adopted, y/'yg", (P >: ipy ir >■: IP and lib' fdh Tl.. 7*- uii . 
sliowed that there wais not nuadi dirfmvnrt* in \irld hAhy-.-n P-a 
( litiererit spaeings but 12" x 12" appealed iu be d’AfinifAh f7n v id7 
Ilie same exj>ermient repiadcd with a seef^nd f*na> wohu' 
ternber to January) Plb. 3 of (he sam. duralmn otVmnAh ' 
that there was no diir(*rene<* he! ween 3 in‘‘hA ;(r|,| i; 
there was a tendency fnr (he \ield fo -u finwn vhP- o a 

It was bad with 12 inehes. The yuls'oi ih'no'mn ; 

DOiitii Malabar are gtauunlly poor eompared In ||je defi'e-'artfl 
such poor soils even for varielies of five niradlm* diirati^in o 
not economical to adopt any spacing wider fhari i; ineh// 

Let us now compare tlie abo\’e results iPn.-j. Pa-a 

Maruter for varielies of similar and of Imerer obirTion up 
at this centre must be considered iiiiie!i more IVnih* Ifian 7 t 
hampur or Pattambi. In one of the (rials w*t h o *7 i c 

the yiolds wen- t!i'• -.iu.) " ‘ " 

ot 6"x6" and ])r(.viii.T il.nf' ft,,. I---.;,,., 
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TJie pi'oduce froiii the tank-fed and well-irrigated crop in the 
ctiitrrd districts is however, comparatively cleaner, there being no 
damage due to rain, and the cleaning is more carefully done on 
account of the smallness of the crop handled. The preparation of 
the threshing floor also influences the amount of mud and dust 
present in the |>roduce. In the Circars and Nellore district, por¬ 
tions of fields are themselves temporarily converted into threshing 
floors. In the south, pieces of high ground common to the whole 
village, on road sides or canal bunds are used. The clean prepara¬ 
tion of the produce in these improvised common floors is not a 
practicability. The tenants who cultivate the land pay very little 
attention to clean the produce thoroughly. They are even interested 
in mounting it with foreign matter to make up the quantity tmt 
goes to the share of the landlord. 

The removal of stones and mud particles can only be done by 
sieving. Sieving however is never done as a general practice. 
The proportion of these impurities in the Godavari and Eistna 
delta produce is generally high and spoils the appearance of the 
produce. The use of rectangular hand sieves operated by two 
women as the grain is pomed over it by a third coolie has been 
tried with success at the Maruter station. It costs less than six 
pies to sieve a bag of grain (166 lb.), while such cleaned produce 
fetches always a couple of annas more than unsieved material. A. 
high proportion of the unwanted material in a sample, results in a 
low outturn of rice to paddy during milling. 

Drying ,—Before the produce is stored it has to be dried to a 
certain extent. The amount of moisture will depend upon when 
the harvest has been done. As the grains ripen in the head, the 
percentage of moisture in it gnadually goes down and this has to 
be further reduced before the grain can be stored. The harvested 
grain is usually spread out one or two inches thick on a clean 
mud floor for a day or two and then stored. The amount of 
drying to be given will depend upon how the produce is to be used, 
whether as food-grain or as seed. In the Government farms, 
where most of the produce is sent out as seed, the produce is dried 
on masonry (Guddapah or cement) floors for two or three days 
and then stored. 

In countries like America and Japan the quantity of moisture 
present in the grain at the time of storing amounts to 12 to 15 
per cent, of the weight of grain. In experiments conducted at 
the Paddy Breeding Station, Coimbatore, it has been found that 
there is usually about 15 per cent, moisture at the time of harvest. 
This goes down to 10 to 12 per cent, when the produce is stored in 
ordinary gunnies and the grain though not very good for seed pur¬ 
poses is found to keep well. But if the same grain is stored in 
closed metallic bins where the atmosphere cannot have a free play 
the quantity of moisture does not go down with the result that t4’ 
grain gets mouldy and bad. The quantity of moisture that can be 


Mice CulMv(iti(}ft 


m 


|){unl. of vi(‘\v, wlini tiu' plaiiiJn,! 4 ' lias to he {lone on (liiHaaMii datc^s, 
t!a‘ <|U(‘'aioii of proparaiioii of portions of tla^ (iel<is lor trans¬ 
plant ini;' (lot‘s invoha^ pf’aet i(‘al diriieiilties witli irri.uation and 
\V{‘<‘din.u‘. l^'roni this point ot* vi(‘\v, preparing iiurseries on cliiTercnt 
dat.t's and transplantlng tlnan all t{)getlier is ('crtainly more con- 
v<niioni hut this is a (paastion at pn^sent, nesting solely on the coo- 
v<*ni{‘no(‘ and facilities avail{d>le to the expej-iinenter. 

(ha* {jf the earli(*st. of t*xp{‘rina‘nts on tliis sulpjix't was that 
done at tlu^ Hanialkota station In'twc-tui tla^ y{*ars 1908 a,nd 19h.l. 
ddir(‘e ag{‘s of s(*{*dlings W{*r(‘ iind{*r (*ornparison for the .sarvci crop, 
namely ‘Jo, ho and do days. During half the number of yea.rs 
the s<‘{*d was sown on the same dati*. and transplanting was done 
on didcrent dati*s, atid \u t!i{*, otla*r half, (la* ])lanting was all done 
on oui* {lay, tla* sowings l){'ing on difh'rent! date's, ddii*, ao'erage 
\'t{*hl (d‘ grain [x'r a(*n* for all tla* ytrars work(‘d out, to l.)e, M,d73 lb,, 
rhoth) Ih., tiial d/lOl lb., [{)!' tla* do, ho and Jo days st'tadiings, 
r{*sp{‘{d!V{‘ly. Siiu'i* the diriermaa's hetevi'en tla'sc* ligina's 
within tla* limits of error it was c{)n(duded that it' was a mailer of 
small m{)m(‘nt, wlit'tla*}* tla^ s{‘{*dliiigs \V{‘r{,*. Jo, Mo c)r do days old 
so far as grain yield was consid(‘rcd. A point of geiau’al observa¬ 
tion in this {‘Xpcriincnt was that the ol(K*st. s{*edliiigs always took 
longt-r to cstaldi'di 1 ia'insohi's and al\va\s siitlered na)ri,i from 
(*asual(.i{‘s. 

In an earii<'r {‘Xp«*rii}.cnl at tla^ Dahir station, sc'tMllings of MO, 
It) atal oO {lays ohl wt'rt* {*ompar(*{l f{)i* a, six m{)nths’ rsaniha crop 
and it was f{)mjd that tlo* yi{‘lds W''cr<*. prac'tically tla,*, saim*- in all tht^ 
{*.({S(*s. It was ohs(*!*\a*d, liow(W<*fg {hah <‘arly tillering was more in 
tin* young(‘r seedlings than in tla*, oldcu* om's. 

■riiis suhj{*ct was inV{‘stigat.i'd {‘V(‘n at tla*. (k-ntfal lAitan (Coirii- 
hator{*) w‘{*t lamls as {‘arl\ as 19M8--{)<) jo 190)'II. ^Vhe. (jxperi- 
nnrntal rcsjdts W{‘r(* not r{,‘liahl{‘ as tla* land iise{! for tla; t*xp{‘riment 
was ia)t ideally situated an<l it also suftertsl fiajm patches of 

alkalinit\. Durat i{a!s of Jo to dO da\s with li\'i* days iiih*rval, W‘(.*r(? 
compared in tla* local \'ari<‘ly sudaiHuinlui {d‘ dd na)nlli*d dm'aiion. 

Incid«*nta 1 ly ditrcr{‘nt rat{‘s of sowing {)f sc(*d“l!(*(l in oia*. year and 
dithaa*!!! plantings, hun(dH*s and singles in amotlu.*!* year W'cre 

caimhiiU'.d vvith agys ol s{‘<*dlings, \Vla*rt‘ Ida*. s{‘{*dlings had heem 
Sown i}ii<*k ac<*{)rdiiig to tla* rv{)ts' nu'thod thcia^ wa.s no indicaition 
o! an\' diii{‘r<mc(*, in \ii‘ld attmiig tla* {iillViauit ag{‘S hut' \'da*r{.*. th(^ 
s{‘ed'heds liad sown thin, tla.* i}i{li<'atirais were tliat yumigs^r 

S{'{‘dlings {lid hctt{*r than ohh/i* ones, d'liis is pr{)hahlv what one 
W'ouhl {‘Xpret, laa'ansi* in tla* thi(d\ sowing flic growlJi of sc<idlings 
must ha\{‘ la***!! r(‘tar{h‘{l .and I lie young s<‘e{{iings w lu'n planted 
c{)uld n{)t show any ad\‘ant<agi*, whereas in tla* thin sowing, tla.! 
H<*{*dlitig(s wouhl ha\<’ atlain{.*d tla* plantahh* stage earlier and with 
the acc(*pt{M'l priiaapk*, the (‘arl!(*r tla* planting tla* l)(*tter tla! 

\ichl, it slaaild havt* doiu* W(‘ll. '\\di(*r{‘ {liffercnt ni{lhods of jflant- 
ing had h{*{‘]j adopt{‘d tii{! hun<*h idanling {lid mjL show any 
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difference among the different ages of seedlings but the single 
indication that the optimum age was about 30 tr 

20 seedlings of 

A. and 2o days suffered trom gaps, much reliance could not b« 
placed on this indication. ' 

Experiments relating to this subject have been carried on 
recently adopting the modern methods of experimental technioue 

fur^nd the i^nff-’ Pattambi and Berham- 

pill ana tne icsultB obtained are given below. 

Goimbatore.~In 1932-33 seedlings of five ages 26 to 63 
vi/ith a week’s interval between two ages were planted for com- 
parison, the variety being Co. 5, a five months’ crop Apart 
from the indication that the 39 days old seedlino-s migh/be 
the best, the yield differences among the different “gls did 
not warrant any definite conclusion. ObservatioS Tn tiie croj 
showed that though there was considerable difference in tillering 
n the differently aged plants in the early stages, they all levelled 

yL^'vdth modific?? experiment was repeated next 

year with inodifications introducing greater differences in acres 

There were four ages 25, 40, 55 and 70 days. Tffe experiS 
was arranged in two series, one where the sowing was done on 
one day, and planted on different dates according to ages and 
1 -n^ K clone on the same day, sowings liav- 

S'* right 

modification was also introduced m that, half the seed-bed ire'i 

manure^ Even^'^^^H o^^er half without 

any manure. Even in this year there were no definite differences 

m yield among the different ages or between the manured or 

non-manured seedlings. It did not matter how the planting was 

fcJordir^ t^STdiff same^date 

according to the different sowings. The crop of the latter was 

however, looking more healthy and yielded a bigger mSs oxahi 

produce than the former. Prom the results of This txperimeit 

It would appear as if there is no differential effect produced in 

the crop by planting seedlings of different ages from 25 to 70 davs 

under Coimbatore conditions. But it was noti>T X 7 ^ 

S^nnd t^iere was no indication of the^folSion 

of nodes and the seedlings were quite healthy. 

There was one interesting observation that emerged out r.f 
this experiment. Where the differAnthr meigea out of 

planted on the same date there was no differenc? i^Th? 

period, but where the planting was doneln d^ 

earlier the planting the earlier was the flowering it [rSdSt 
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7 weeks, there was an indication that the yields were likely to 
be the same between the ages of three weeks and six weeks, the 
yields, however, going down beyond six weeks. 

Berhampur. —Experiments have been carried out for three 
seasons with ages, 30, 40, 50 and 60 days in the variety hayyOr- 
hunda, a five months’ crop. There was a remarkable similarity 
in all the three years’ results. There was no significant difference 
in yield among ages 30 to 50 days but the yield definitely dropped 
beyond 50 days. It is certain that under conditions obtaining 
in Berhampur there can be no harm resulting from planting seed¬ 
lings up to 50 days of age. As in Coimbatore, the Berhampur 
results also showed no difference between planting on the same 
date or planting on different dates. 

Pattambi. —At Pattambi station, an experiment analogous to 
the one at Berhampur was conducted with the same ages in a 
second crop variety, Ptb. 3 of five months’ duration, and it was 
found that seedlings could be planted up to 50 days, there being 
no difference among 30 to 50 days. In the case of very early 
sown nurseries, planting aged seedlings up to 50 days seemed 
to be preferable to planting early with short ages. Just as in 
spacing, the conditions obtaining at Pattambi and Berhampur 
appear to be more or less similar. 

(vi) Season for sowing and planting. —-The time of sowing and 
transplanting has got a great influence on the behaviour of the 
crop. Varieties of rice change their characteristics, often com¬ 
pletely when they are moved from one tract to another with 
different climatic conditions or when it is grown in a season other 
than the usual. Apart from growth and final yield, the one 
characteristic which is particularly affected by such changes is the 
duration or life period. Some varieties become shorter in duration 
and others longer. Among the rices two broad groups may be 
recognized, (1) those which are time-limited and (2) those which! 
are season-limited. Time-limited varieties are those which irres-^ 
pective of when they are sown or transplanted take more or less! 
the same period to come to harvest. Season-limited varieties are 
those which irrespective of Avhen they are grown come to 
maturity at a particular season of the year changing their life 
periods either by extension or reduction. Most of the kar varieties 
like kuruvai of Tanjore, kar of Tinnevelly, sornavari of Trichi- 
nopoly and South Arcot, garika.sannavari of the Godavari, etc., all 
belong to the first group. A large number of short duration 
varieties of three to four months’ duration available in the Coim¬ 
batore collections has been tested for this characteristic and while 
most of them kept to their short duration even when grown out 
of the normal season, there were a few which did change their 
normal age and appeared longer. The yields of course differ con¬ 
siderably and they are far less in out-of-season crops. 
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o' SfO-s^ni on dumtion .—Instances of varieties changing 
iLi\r*\iu»‘a::un v;aur reinoved from one place to another and 
! ’ i.IaiiTj.g tiit'iji in different seasons have been many. The 
kaihDhii rice of Xorili Malabar which is usually sown in the nur¬ 
sery in Aprii-Ma\’, when taken to the East Coast of the Province 
ajc,i .-rovii ii! ilic nursery in Jime-Jiily, ripened at the same season 
ihat it would have done in its own home, i.e., September-October. 
In addition, while it generally does not produce more than four or 
live side shoots in its home in Malabar, formed more than eight 
or ten side shoots in the East Coast. The konamani of the 
Codavari district is a live to six months’ crop. It is planted there 
in Juiie-Jiilv and harvested in October-November. When this 
is tried in Coimbatore where planting is done in August-September 
it becomes shorter in duration and ripens in a little more than 
four montlis. Banku is a variety of rice introduced into Madras 
iroiii tl;e Central Provinces. It is a four months’ crop and does 
weii in two seasons either wdien planted in June-July or October- 
Xoveuiber. If, however, it is planted in March-April its life period 
is prolonged and does not mature until October, similar to the 
crop planted in June-July. 

In contrast to the above instances, there are several others 
where varieties when moved from one tract into another have 
not changed and have proved satisfactory even though the condi¬ 
tions of rice growing might be different in the tracts concerned. 
As exaiiiples of such cases might be mentioned the nalloTe samba^ 
first iiitrodiiced from Xellore into Tanjore and which has later 
spiead ill most ot the Tamil tra.cts, and poo^yibalai of Tinnevelly, 
firet intrcduced from Tinnevelly, and which tas spread over several 
other tracts. 


Among the departmental strains, GEB. 24, is a noted example 
ot season-limited rice. Some years ago when it was first taken 
to Madma by an enterprising ryot and planted in iVugust-Septem- 
ber It gave satisfactory results ripening off in Deeember-January. 
ibe ryot was very much impressed with its performance and 4 
planted It again as a second crop in January as he had facilities 
01 irrigation. Instead of coming to harvest in four months as 
he expected it wo^d, the crop continued to grow on without 
producing ears until next September-October. This strain is now 
grown extensively all over the Province under varied systems oT 
cropping Its duration varies according to the time of rfantkV 
At Comtatore, it is nonn.Ily planted iS JuIy-lugS and toest 

tdirfaef"'”’’?;' “S”? ® *° mature“Lrres 

nSe S SSug 

jt takes six-,n„„tta to atloin m.ttri5y;'„JZg t hWst al 
the same time as in Coimbatore In mrt« nf u 
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to all insect pests. It lias, however, fitted in for the second-crop 
season of Malabar and South Kanara where it is planted in October- 
Hovember and harvested in January-February. 

Relation between duration and yield ,—^It must, however, be 
understood that the total yield more or less goes with the period 
of maturity. Maximum yields are obtafined only when it is 
planted early enough and the ripening period is not less than 
five months. As the period of ripening is reduced by later plant¬ 
ing's the yield also goes down. That it is still cultivated as a 
late crop in certain parts of the Province is due to the fact that 
in spite of its relatively poor yield resulting from such late plant¬ 
ing it compares favourably with the local varieties. 

Go. 2 and Go. 3, two other strains evolved at Coimbatore, take 
5 to months under Coimbatore conditions when planted in July- 
August. They were first tried in parts of Guntur district but had 
to be given up since, due to the earlier jplanting, they were slightly 
longer in duration than the local varieties. They do not seem 
to suffer very much by late planting though their duration might 
get reduced by such a practice. They have fitted in in the crop¬ 
ping of South Kanara where, planted as a second crop in October- 
November, they ripen off in January-February giving satisfactory 
yields. 

That a variety manages to adjust itself to changed conditions 
of planting without considerable fall in yield is always a very 
desirable characteristic. Several of the good Godavari varieties, 
alcTi^ijdlu, hrishnahatuJchulluj konamanij etc., do not prove success¬ 
ful in the Tamil districts because of the later plantings obtaining 
here as compared to Godavari. 

In the Tanjore district there are both single crop and double 
crop lands.' While the former is planted in August-September, the 
latter cannot be done before October as the land has to be prepared 
after the harvest of the first kuruvai crop. The sirumani varieties 
do well in single crop lands but not as a second crop in the double 
crop lands whereas, nellore samba is grown both in the single 
and double crop areas. Though its yield as a second crop is 
not quite as satisfactory as the first crop it does better than 
sirumani. Basangi, the early first crop of the West Godavari, is 
a very heavy yielder when planted early but seldom does well 
when planting is delayed. 

Effect of season on yield.—hi Godavari the time of planting 
is a very important criterion for the success of the crop and this 
is found reflected in the average acre yields obtained in the different 
parts of the delta. Wherever planting can be done immediately 
after the opening of the canal in June, greater yields are recorded. 
The Western delta which gets its water-supply earlier, records 
higher yields, generally, than the Central or the Eastern delta. 
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There is a lo expedite transplanting'and often exorbit¬ 

ant wage,- me pjiiJ ai this time. Similarly in Tanjore the sooner 
ilie first kururai crop is planted the better is the yield. In the 
upper portions of the Caiivery delta where water is received early 
and pliuitiiig can be done early, better yields are recorded than in 
lilt* lower portions. 

As early as 1914, an experiment wns conducted at the Samal- 
kota station to test the truth about the fall in yield due to late 
planting. In that year the planting was begun ' on the 15th of 
July and was continued at intervals of one week until eleven 
difteieiit transplantations had been done. A long term variety of 
rice, konaniaiu, Avas used in the experiment. It was obvious from 
the results that the later transplantations were unnecessary as the 
low yields obtained from those plots practically amounted to failure 
of tlie Cl op. In the folloAAniig year the number of plantings was 
cut down to four, at intervals of a fortnight beginning on July 
lltii, and a shorter termed variety sannaatragada was experiment¬ 
ed with. Idle results again showed a low yield in the case of the 
later _piantings. Next year it was considered that some of the 
loss due to late planting might be made up if the seedlings were 
planted closer together, and if the land was manured. Accordingly 
halt the plots of the two latest plantings with three varieties of 
dilierent mmtmns, jasangt a short term rice, sannaatragada a 
medium duration rice, and konamani, a long term rice were 
manured. Hant^^ began on 7th July and continued at intervals 
ot a tortniglit. Ihe experiment was repeated the next year. The 
^ results shownd conclusively that once the proper season for plant- 
i mg was lo^ the yield was bound to fall. The yield of main 
wnn about D,000 lb. per acre for the first planting in 15th July 
; it gradually went down and reached a level of about 1,300 lb. 
or the planting in 23rd September. Even the manuring did not 
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d_at Adutmai to determine the effect of planting some of the 
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however, a definite drop in yields in sowings later than Novem¬ 
ber. January sowing was about the poorest and February sow¬ 
ings have in some years given good yields but the duration of 
this crop was so prolonged that it would not be worth the trial. 

As regards the flowering duration it was observed that it was 
definitely shortened as sowing's became later up to a limit in Octo¬ 
ber when it rose again and became abnormally long with January 
and February sowings. 

Co, 3.—^With regard to this strain the results were very dis¬ 
similar to GBB. 24. The early sowings in July and August gave 
high yields and there was a definite fall in September sowings 
in all the years. Except in one year, the October sowing was 
poorer still and so was November. There was a slight recovery in 
yield in December sowings and January and February sowings 
'were the poorest of the lot. 

As regards the flowering duration the results were more regular 
than in GEB. 24. There w^as a regular fall up to October and 
then a rise, becoming abnormal again for the February sowings. 

Generally there wris a characteristic higher percentage of un¬ 
setting with late sowings, but in this connexion the incidence of 
insect pests which is usually high in any crop grown out of the 
season must be taken into account. On the whole the experiment 
showed that wuth GEB. 24 to get a satisfactory crop under Coim¬ 
batore conditions, it should not be sown later than September; 
with regard to Co. 3, how^ever, there w^as a clear indication that 
to get the maximum outturn it should be sown as early as possible, 
in the season, the sooner the better. 

A similar experiment was carried on with the two kumvai 
strains, Adt. 3 and Adt. 4, at the Aduturai station for two years, 
1926-27 and 1927-28. There were eight sowings in all with a 
fortnight’s interval betw^een two, beginning with middle of July, 
the normal time adopted in the tract and ending with the last 
week of October. The results were almost like those obtained, for 
the first crop trial at Samalkota mentioned earlier. As the sowings 
got delayed the duration of the crop slightly decreased and the 
yield also went down very rapidly. The yields of September sown 
crops were hardly 50 per cent, of those obtained in July sowings. 

All the above experiments point out unmistakably that for 
satisfactory crops the sowing should be done early in the season. 
This principle applies equally to both short duration and long 
duration crops. There may be some varieties of rice, however, 
like GEB. 24, that have a fairly wide period, sowings within which 
do not materially affect the yields, but this probably is more an 
exception than a rule. While the adjustment of cultural practices 
as fertilizing the crop, planting the seedlings closer, etc., might 
to a certain extent obviate the harmful effects of lateness in sow¬ 
ings, they can never replace the good effects of early sowings. 
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tage'rySlSlfrf?'' rice crop.-The !Ldvan- 

tionprl ■Rrmr?^ cja tile Jattei is m vogue iave already been men- 

Sy is unirtSS”"" f «'* ’'“•« S. 

is usnally ad 0 Dt?i 'l'>Pena»bl6. It 

iong duration (Si S? T""® short duration rices than in the 

over the larger -part- *tte normal practice obtaining 

safer to sayShat fSSr ^ 

planted and ii ^ of the iice grown in the -world is trans- 

Shere S; hi.fiSi?^* Japan, etc., 

Drilling the cro^o transplanting, 

transplanting owipS- to libSr 

Italy where also t-,i? to labour difficulties as m California. In 
a sisisfaet™-; ?rin^XtiSnI*’roK^ attempting to eyolye 

the peddle, lloe got ti J Sr ,?oH “ 

trnncuihrniiiify lo ii ^ mcreased bv 

the well recognized though, however, the reason for 

evidence satisfactorily explained by experimental 

It has been sometimes explained that transplantina- acts in <1 

the^4(i\v4rof'^tli6^^^^V^^^ root system stimulalhg 

iiie ^^to\\„ii oi ilie sub-aenal portion and resulting in increased 
tilleuug It U3 also stated that transplanting gives a shock to the 
? on nT r : better growth'lnd bellr Slmng td com 

f ^bis shock theory cannot, however be 

/ iccepte, since seeds directly dibbled in lines, yie d veiy muS 
/ iiigho- thnn .>v,ai the transplanted crop. ^ ^ 

to ^ experiment was conducted 

trm-, • f'?p ‘^^bbbng of sprouted seeds in the field with 
w4e itl l 4frl- l seedlmgs. Two varieties of different durations 

in this experiment and in both cases the dibbling 
tr^splanting from the point of view 
of pl.int s gjowth and final yields. In both Adt. 3, a 100 days’ 

Cl op and in (diB. 24, a five months’ crop, the dibbled plots give 
11 as rnudi as twice the yield of the transplanted plotsf^ Siifilar 
results liave been obtained in other parts of India and even outside 
India._ If this dibbling of seed can be adopted on a field scale 

shod 1 V4 n®/r *bat might be obtained 

‘ . *. enoinious. piillmg though very much similar to dib- 

dn ll'1 “ 1 ' r Dibbling in puddle is what 

bhould be aimed at. Further experiments may have to be under¬ 
taken about this aspect of the matter. 

■It is possible that the following explanation which is purely 
physiological might account for the better performance of the 
transplanted crop over the_ broadcast. When the crop is broad¬ 
cast in the fiel(i the seed is usually sown thick so that there is 
overcrowding of plants resulting in competition among them • 
the more the plants per unit area, the less must be the foo(3 
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absorbed by them from the field. In addition to competition for 
food material there may be competition for light also when plants 
are crowded and such a competition is likely to affect early tillering 
and number of ears, and also encourage shoot growth at the ex¬ 
pense of root growth. There have been observed striking differ¬ 
ences 111 the relative development of the root system between the 
transplanted and the broadcast crop. Even when sufficient space 
is allowed by thinning out the broadcast crop it does not develop 
a strong root system. It would appear that plants require plenty 
of space in the early stages to develop a good root system. But 
under certain conditions, a good season being probably one of 
them, broadcasting is found to be as good as transplanting. 

There have been several experiments conducted in the different 
agricultural stations to compare broadcasting with transplanting. 
In connection with the second crop trials for the Godavari delta, 
experiments were arranged to find out (1) the optimum time of 
sowing the crop and (2) to see which would be better, either 
transplanting or broadcasting. The results showed that for early 
sowings in December, transplanting was just as good as or slightly 
better than broadcasting whereas for later sowings in January, 
broadcasting was distinctly better than transplanting. 

At Coimbatore, comparisons have been made between broad¬ 
casting and transplanting for three varieties of varying durations. 
In all the trials transplanting was distinctly better than broad¬ 
casting. In the experiments regular plots were prepared under 
uniform conditions and in one set the seed was sown direct. For 
the other set seedlings from a separate seed-bed sown the same^day 
were later transplanted. At the time of transplanting, the broad¬ 
cast plots were weeded and the crop thinned out and gaps filled 
m, this being done in such a manner as to give nearlv the same 
number of plants per unit area as in the transplanted Vop. The 
increases in yield due to transplanting were 37 per cent, in kar 
(tour months), 27 per cent, in Co. 1 (five months) and 42 per cent, 
in Co. 8 (six montiis). 

A scrutiny.of^the yield data showed that in spite of the larg-er 
broadcast plot, the greater length of ears 
and the larger number of grains per ear have contributed to a 
transplanted crop. Calculation of cost showed 
that there was a clear extra profit of Es. 8-8-0 in kar, Es. 14 in 
Co. 1 and Es. 18-8-0 in Co. 8 over the respective broadcast crops. 

There is also one difficulty with broadcasting which it would be 
worthwhile to remember. Sometimes the young rice plants soon 
alter they are sown become subject to the attack of thrips and suffer 
badly. When this affection occurs in the seed-bed, it is easily 
controlled by either flooding the seed-bed or spraying with tobacco 
iniusion. The adoption of remedial measures on a field scale, when 
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the' crop is broadcast would, in niost casi's, Im inipd- sililc fti 
attempt. In one of the seasons (Jiis exporinion!: had in he ahati- 
doned due to this thrip attack in the In'oadcasi crop. 

Besides the thrips, in parts of North Malahar and Houili Kannra, 
in some seasons the crop becomes subject to a .■^ciaour aftaidv of ri<’c, 
hispa. Generally for the second crop \vhi(dt is prown ficrc between 
November-February either broadcaistinp or (raihspianfinp is adopted. 
When the attack becomes .severe there Is always a fiossihilitv of 
checking it by adopting control measures in the .-vcd beds imt w'licn 
the attack is in the open broadcast lield. the i-vni is hclple.;;-. 

In a trial at Pattambi, with variety Uninthikloiihian, in lias finsl 
crop season, June to Octohei-, iransjilatdinp pa\c nearlv 2(1 tier 
cent, more yield than the broadcast crop. 

In northern parts of Ganjum di,strict there oldain.s tlic rractice 
of broadcasting even in portions of flic area, fed bv canals. 

transplanted one season an- broadcast fla- nc\i .. The 

there are usually of the opinion that a, well mana;;..d !.roadc;,st hroo 
would yield just as welt a.s a traiispiunfed on<>. .\ii cNncrimcut , 
started to test this point at the fleidiampnr station. ]|, (he 
broadcast plots half the area, wa.s thinned out bv aelnallv idotich. 

“I'l '"i'i ill the 

other half the thinning was done by liand. d'wo vears’ results 
have been obtained and they go to .show that (here is no .iilTereiHa' 
mjield between the two practices. It mn.st, b,- rememiiered that 

rice season of this tract was favourahle in hmh ib,. 
ihe ideal condition required for a, broadcast crop ;uv oo.r ,.;',riv 
showers, facilitating a thorough iircparation of flie l.oid ami timelv 
rams to pt in the crop in the right, lime. Those eoudd.01,^^.',;. 
fortunately satisfied in both tiie seasons. I(, mav tlierefore be vi„| 
under the conditions obtairiin^" hem fliat in ./gkmI vftf ' \ • * i 
casting is just as good as tra,ns[>lantiinn IhjI t h' 

cast crops suffer more (Vorn precarious we b,"; ' • 

» seldom an i,fa, l,,n,„S " ” 

OhsCTvations made on the rout .si.sieu.;.; iu ih, ivo 1 ,1 

at Coimbatore and at Berbani,an-showed that in if.e b • t < ' 

the maximum length of the bicu.,. ,.,,uts w. ■ i crop 

roots fewer in number, tlmmo/and sborier'fhaii’ ! ' 

ones m the transplanted crop U is oreb- 1 

ences in the root svstpm t-le.i ii,' i ’’ | >0 tlie mib-r, 

lodge mnch mom iil d 

anchorage in the soil. ^ ^ Hnliirmni 

There is in some parts of Madras -cd it. c 1 ,• . 

combined practice of broadcast in rr .,^,i i a 

are first sown and when the crop fs aland 
the whole crop is ploughed ,m and ‘ > T’"* 1 "“-i 

Imgs moved by the plough lr<‘ Irt imd-ot i'1* 
eo. appe« to be any epecial 




^ VIKW OF TflF FA|.>.i>l^ BIIFEOINO STATION, C’O'BIBATORE 
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the field operations up to planting are attended to by 
tne cultivator himself, labour has to be engaged for planting, 
ms IS exclusively done by women coolies. In the deltas, 
ere a large area has to be transplanted in as short a period 
as possible there m usually scarcity of labour and often high 

Pi •. transplanting may be as high as 

felit to ten annas per head per day which is about twice or thrice 

drv Pr/p'ff '’fi*®' ;i is migration of coolies from the 

JpL K tile planting is all 

done by them on contract. b o an 

(viii) 4/ter cultivation—Irrigation and dramage.—There is no 
i'5 method of irrigation. In the 

mScfd nee when once the flooding of the fields has com- 

S t^rLPi recognized that the field should not be allow- 

ed to crack and dry out until the grain commences to ripen. Afto 

time to h? r W for some 

esTabhsh^f .seedlings stiikiiig root. When the seedlings are 

caution ol; tile field and kept there, the only pre- 

caution necessary being not to let in too much of water to Lwn 

mproioTp' ®tand a certain amount of sub¬ 

mersion provided it is not continued too long. In certain tracts 

fi some?v^’ ‘ii'^^age, fields do remain submerged 

wL^he nSth?^^^^^^ til® ®^«t coi? 

wnen tne north-east monsoon happens to be very heavv The 
water once et in will have to be changed but the frequency of 
.hanp will largely depend upon the supply. Generally rvots^ill 
like to_ change the water as often as possible biause of the 
which IS brought down with the water ' This siirdeposited in ^ 
46 d .dds to the fertility of the eoij. Besides ?he XSeS S So 
the advantage of aeration to the roots. Though rice mav hp ar-r.J° 
under swamp conditions, its root development is greatly influenced 
by aeration which is brought about by Louent cCp 
getion water Well-dreinti laed ma^ tHegU" tfo 
change but heavy and badly drained land and land inclined to be 
alkaline do require the water to be changed freauentiv tS 

t“hTZ?svs‘te‘.f r ehStion tl 

me root system. In a well-drained land the root is fonnti 

down to a depth of a foot or 14 inches whereas in an aIkaliL^afd 

it IS piactically confined to a few inches from the surface. 

xhough m India it is considered essential to keep the water 
always m the field throughout the growth of the crop, in some of 
the othei countries like Italy, Spain or America, there is often a 

fbpn*-^tv° completely from the fields now and 

v£oron?\^r°?°® 13 supposed to make the plants grow more 
hfrmfuT e£c can stand this treatment without any 

harmful effect. In some years due to adverse season and rather 
imited supply of water there is no possibility of keeping water 
always in the field. Provided this does not occur too often or too 

d. 
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Ion- to make the soils crack, tliere is apparently no damage done 
to Sie crop. Tills draining off can be done only before the plants 
start forming ears. When once the plants enter this phase, water 
must be supplied in plenty as this is the period when the transpir¬ 
ing activity is most intense. Frequent draining off and keeping 
the fields mthout water should encourage growth of weeds and 
their removal is one of the most expensive items of cultivation 
in the countries which adopt this practice. There is, however, 
no doubt that a good deal of water is wasted in our rice cultiva¬ 
tion methods. It should be possible to economize, as experience 
and experiments have shown, that such excessive flooding as is 
usually practised is not essential to the growth of the crop. In 
some parts of Kistna it is known that crops irrigated by water 
lifts, yield even better than crops receiving flow irrigation. That 
rice can do with much less water than is usually given in the 
deltas is apparent from the fact that certain varieties of rice under 
well-irrigation where much less water is used, yield just as well as 
and even better than in the deltas. Flooding, however, keeps 
the weeds under check effectively. 

The question of successfully growing a crop with much less 
water than what is used now, particularly in the deltas, has become 
specially important in these days. Due to the depression and the 
big fall in the price of rice, there is a desire for an attempt to 
change the cropping and go in for some crop more paying than 
rice. _ The main difficulty against^ this being successfully carried 
out is that under the conditions rice is grown, no other crop can 
grow. For instance there is a great scope for expanding the area 
under sugarcane but it is difficult to grow it in the deltas except 
iri slightly higli l6V6l fiGlds. If on the othor iiand ric6 could be 
grown hke a garden crop giving water whenever it requires, there 
is no difficulty in growing sugarcane by the side of it. The 
problem of flooding and draining will not then arise. 

Itice vdiieties, at least a good many of them, do appear to 
stand such treatment but the difficulty is in controlling the 
weeds that crop up. There was an experiment conducted at the 
Samalkota station where this treatment of rice was attempted and 
it was found that the rice crop was smothered by weeds and tb-' 
yield was very poor. At the Maruter station a number of varieties 
was tried under semi-wet condition, i.e., the land was puddled 
thorouglily as usual and after the rice was transplanted and the 
seedlings had established, water w.as drained away. There was 
some trouble with weeds and the fleld was given a flooding at the 
time of weeding and then drained off. No more water was mven 
to the crop. Out of a large number of varieties tried, one of the 
basangi strains evolved at the station stood this treatment success¬ 
fully and gave as good a crop, nearly 4,000 lb. of grain per acre 
grown as a swamp crop. There appear to be ffreat 
possibilities m undertaking research in these directions 
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I quantity of water required by a rice crop grown under 
!Z % to (1) the duration of the 

nfrfiSw • grown, and (3) the nature of 

rn^’F^ir to determine the size of 

sluices and p.x the ay acid for each source of irrigation the 
ation authorities had determined roughly the duty of water, 
uty of water Tepresents the area which can be irrigated by 

^and X vtld f fF®"" relationship between the 

will be aflected by increasing the duty, i.e., makino- the 
able supply imga,te a larger area. Whenever there is any 
apt by the irrigation authorities to increase the duty, the ryotl 

‘^1 7'®,** co-operation of the itrigalion Depart- 
1., an .ittempt has been made to determine the actual ouantitv 

tioni the Iheoietical one that is assumed for the tract Such 

rtTs T'f Coimbatore, Aduturat 

iici , 111(1 b.im.ilkota, and they are given below :— 

Table No. 4. 


Sarnnlkofca 


Mamfcer 


Adtiturai 


Coimbatore. 


GEB. 24. July December. 1.50 

1 tmusa kona- July to November. 140 

niaiij. 

GEB. 24. J^iiy to December, I53 

Garikasaiiaa- December tn ki 

vari. March. ^ 

November to Feb- 12a 

ruary. 

Mb, 2. June to Decom- 365 

l)er. 


AEB. 65. 


June to Decem¬ 
ber. 

»huly to January.. 
July to Januarv., 


§ >3 

I ” 
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a distance of 100 yards. Tlio irrifi'afion auiliorities ;ire alst> carry, 
ing out an iiiigation experiiuctil near (iohiciuKinalavatii tiiidei 
the rhadapalli channel to sec the dlccit of either Jnweriii" or 
increasing the normal duty on liie yield of the crop. “ 

The total duty detennined cannot give ns a correct idea of 
the different waiicr ro(juirenients of tlie crop in i(.s ditlorenl .stages 
of growth. Ihe gTca(,.st a,no,ml is rciuircd when water is just 
let in and the holds are puddle.!. .Mier the en.p is in (lower the 
quantity required is less. I’hc quanihy of waier require,I for the: 

‘ '‘T i’'''''' Cnimhafore, 

10). L'O. o and ji; is q'lvon iKdow’ 


Preparation of plots up to pla nting 
Planting to flowering .. ' 

Plowej'ing to last irrigation 


Acn. ini'h.'.s including 

iiTigutinu and 
niiid'ail. 

.. 4 .S -27 

.. 1(1 .Sit 


I'otal 


-S 1-711 


l('ta7/,s' and u■r^■dnu|.~ \\\‘^^^\■u^^^ is an operalioii. (h.* imoorl-inee 
0 which varies wilh the eonditions under which (he crop i-^ ..r.uvn 
Bioadcast emp, especially (ha) sown in soil which has uo'( Iteen 
ftems'of ''■•'‘‘'iii'.u und this forms on.* of (I.,'* ,.xp,.n-ive 

to the ... 

also carri,:,| „|| " IliU.O.sl sooillN,.. is 

In transplanted fields wliere hand w,.e,(i„ , i . 

or twice acconlinn- t.> (h.* ,ln>-..i; , c .i ' ” ’** ‘ 

circumstances, the opi-nition 

the crop is to receive hy (he rem.A'arof\veeds * 
when there are no weeds in (he f,el,l« i . ^ome(mi.*s even 
of the plants by the womr*n cooli.'s who a H 
^ benehcial to the crop, d'hig tramnliim- i« ••-'i c.uisidcn*.! 

■and root development d'ho rnr(i*il T ' I*"’ tillering 

. weeding is also Iwnclleiiil |„ Ih,. ito,', ' i'C?' '>"">'2 

which are troohlesoroe n,';. Vf ‘ ? "I;;"»■*'- « Is 

aquatic grasses, Jmmf fcvoonis) .,,.,1 n ^ 'isuallv 

latter is hard to dist-ingnisli IVom (] ' L,/"]"'?"'' Tluf 

and the sec-Kl visuullv go( ' " f!ie early stages. 

• r* cam, cl on as an impurity in tbo 7 ieo 
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n. In some places the ami {Marsilia diandra) is often a 
blesorne weed and is iisually brought into the fields with the 
;ation water. At Coimbatore where some of the fields were 
with this, growing a thick green manure crop in summer 
found to effectively keep it under check. In certain places 
e is trouble with a kind of green alga wliich is stated to affect 
tillering of tlie rice plant in the early stages, if present in large 
itities. Occasional drying out of the fields can easily keep 
under check. 

Vhen once the rice is harvested, the whole field gets usually 
with w^eeds, some of which die out soon, as the soil gets too 
while others persist until the next rice season. With the 
ng in of water and ploughing, these weeds get buried and serve 
purpose of manure. 

Srowth of the crop.—After the plants establish themselves they 
n producing side shoots. This is an active period of vegetative 
lopment. This may pass on either directly to the reproductive 
dopment in the early varieties or enter it after an apparent 
sceuti or iiiactive interval in the late varieties. The coming 
af tlie j‘e[)roductive acti\'ity is characterized by a very rapid 
ea,s(‘ in growili and tlu‘ cluuige of the colour of foliage which 
aiu\s pcu’ceptibly dark grtaun The developing panicle inside 
terminal leui* sliea,tli of each shoot in a plant can be seen now, 
after a week or so, the ears emerge out of the leaf slieath. 
)od ri(‘(‘ crop in full ffower is one of tiic most pleasing sights to 


n some tracts dne to too rnueli of initial fertility in the land 
flaunts grow too rank iu the early stages with the result that 
[)lant t<.‘uds to lodgt‘ even helort' the (sai's are. thrown out. This 
c.hai‘aci(‘risti(,‘ of of iht‘, areas i!i West (lodavai'i district 

usually such rank growth is armstnd idtlwr by cutting off the 
Itatfy portion of the plant or by allowing cattle to graze the crop 
u to a. cau'tain extent, Iliis ‘ iopiung ’ or cutting away of the 
linal ItNafv portion of tla* plants i)as to he doiu^ judiciously if 
yields a.r(^ not to he allValed. 

Ihout three weeks after all the earheads iwe out, the ‘ setting ’ 
\e seed in the, (‘ar (‘omnunces whicli can be made out l>y feeling 
tlow(a*s in the* terminal portions of tlu^ (Xir, which, on pressure 
le a, milky wfiiic: sinii-solid sul)s{aiiee. T1 h‘ graim is said to !)e 
he milk stage tlcn. I.k)o much of rain or argy cyclonic winds 
his stage of tla^ (*rop tnighi; <lo (*onsiderable daiiiage to it by 
ing which will affeet' the, gi'ain r()i'mati(n. This slmnld account 
i. large piaventage of half-filled grains at harvest. If tlie lodg- 
of the orop <,)ccurs still later tlua'o may eul he any material 
a except proliahly a slight discolorat ion of the gi’ain and a cxulaiiii 
unt of dama,ge to 11 k‘ straw which hec'omes mouldy at the 
rm of the lay. 
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H' ;i! tl,(« 
'i <.';irlii*r 
’ i.'Ithrl' 

If Ctlllll' 


It may he said generally that most of the hlmli-.'is varici ics are 
weak in the straw and invariably they arc I'ouiui tu iudge a( iIh' 
time of harvest. There are, however, a few exceptions like'( 1 liii. nj 
of Coimbatore, kusiima (Mtu. 8) of ivistnu which have a. Jaii-iy 

stiff straw and do not lodge to the same extent a.^ mli« r ..‘ 

Lodging is an indication of the luxuriance, of I lie .Top, tli,' 
greater the lodging. Anv )ieiii of o\er 
d,UOO lb. of gram per acre must result in lodging of liw . rni,. [ )„e 
to adverse season or lateness in planting even 7i mop hmi u nallv 
lodges can remain erect after it is fully rijie, and il.-o wrid 
a crop must be naturally less—not more than 'lh. per aeie. 

Draining the water before 'i'he drainiim oU ,,i il,. 

ml nf fields before the liarve.sts is an nnporia'ni i imltin 

ii^ht time, neither too early nor too late. .Vs ua,-. e.\jiia;n,.,i earlier 
tii6 liarvcsts of .the first cror) in tlim i ni i 
syncin-onize with the b eak " <• r i' a "'T 

when the monsoon is in pmVl I 

these conditions to coiupletery drain ihi' 11 >1 I ”"'”'1 ' luider 

the harvests may have to be don^w m h i" ' Vi''"' 

fields and this adds to the diflicullv , r I, "■ 'fi'' 

the sheaves. Beside the diffij^ 

tions_, the excess of moisture in llie i a ■ ''■’’"T '*peru. 

tillering and leaf production. Due (,0 Ihis a e ■'' ''‘'ttda.'y 

tillers may be produced. These lain fill ,■ 1 •““''itiir oi .-mail 

do not normally reach nnhunly! T^^ 

period of their own and it mav nnf- hi '. 'i 

run their full course Their all«>v\ lifOi lu 

cM«d halt-fflW gdii V "r' 

produce wliich has to Altai,; 'n Joi'lii i' ', 

Any amount of drying done lahn fn ■‘■’^'8' ■’ ‘'1' mainr.iv. 

bolk of the crop in hrSmlwc " ‘ 1 

ready for harvest towards thc'end.Tt;^^^^^ '''T 

later when usually drv we-itbp.. - ; '‘01 th-ea. t nmn mm. 

about draining off the water in time'* ^ ‘bifi''iijiv 

ifrS: sfri V.. ...... 

.0 when ae gains ai-o ,?t','r '“■'• '-I 

^ the ripening D m-iPe ,7,,, ‘aid ihin 

i^ain when milled has a uniform and IT'* '"'‘b^rni an,! ih,. 
water has to be drained eff T 1 ^ Hbining f(.xtiuv wi, ., 
in the tract conceld ’ on the a,., ^ 

clays and therefore more reteto v . .. 

.be o4 .s-'r‘aXrL“eir'r‘’.:f'7,0,'.' 

oh<-n and l.dosc .soils. 
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(ix) Harvesting and threshing .—The harvesting in South India 
is invariably done with hand-sickles. There is considerable varia¬ 
tion m harvest practices in the different rice tracts. In some 
places the crop is cut when the grain is still partially green at the 
base of the panicles, whereas in other places the crop is not cut 
until it is dead ripe and the grain commences to shed. The time 
at which the crop is cut has a great influence on the nature of 
the produce, particularly its milling quality. Apart from the gene¬ 
ral inherent quality of grain it is recognized that any delay in the 
harvest gives lise to a high percentage of breakage in millino^ 
It is a well-known fact that the bulk of the Taniore rice that is 
coming into the markets is unfit for conversion into raw rice while 
the bulk of the Gran jam, Grimtur and Mellore produce is milled as 
raw rice and marketed as such. The difference in the milling 
qualities of the produce, of the tw’o tracts should mainly be 
accounted foi by the differences in harvest practices. Apart from 
the slight change in the size of the grain between the same variety. 
nellore samba grown in Nellore and that grown in Tanjore, the 
quality of the Tanjore product is definitely inferior to the Nellore 
product. 

Rifjeiences in haivest practices. ^In the Circars the rice crop 
is harvested at a .stage when the ear heads are just ripe and the 
straw is still green. The sheaves are allowed to dry in the field 
three or four day's, and then put into stacks where the grain under¬ 
goes probably some sort of curing. The stacks are allowed to 
remain foi' a period, up to about four months, depending upon the 
convenience of the cultivator before threshing is carried out. In 
the Tanjore district, the harvest is delayed considerably and the 
operations of harvesting and threshing are invariably finished on 
the same dayu In this connexion it is interesting to observe that 
Tanjore district imports the same white sirumani rice that it itself 
g-rows on a large scale, into some of ihe towns in the district, from 
the adjoining South Arcot district. This is due to the fact that in 
the particular locality from which this rice is obtained the cultiva¬ 
tors adopt the Circar’s practice of harvesting detailed above. That 
this practice does not obtain in Tanjore may be due to various 
reasons. There is first of all the insecmity of leaving the stacks 
in the field, trespass of men and cattle being much more common 
here than in the Circars. Secondly most of the lands are cultivated 
under the naram system, i.e., the cultivator and the landlord 
share the produce in definite proportions. The share of the 
cultivator being, however, much smaller than what obtains in other 
places, the landlord cannot be sure of realizing his legitimate por¬ 
tion of the produce unless he is actually present during harvesting 
and threshing operations. In the Circars, however, the lease 
system is more prevalent and the tenant has the full liberty to 
handle the crop as he likes and deliver the stipulated rental in 
kind within a reasonable time. 
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Submersion of tlie crop, lodging during tlie ri|)ening stagns and 
the presence of grains of different sizes contribute to high per¬ 
centage of breakage in milling. There is also considerable variation 
in the length of the stubbles left at the tiirui of liarvesi.. It as was 
stated previously the land could not be drained propiaiy !>eb)n‘ tlu', 
haivests, a fairly long stubble will have to bt^ k'H'. As a^ gruieral 
rule in fields which can be dried coiiipletely Hit* sti*aw is out as 
close to the ground as possible. This is also the pi’aeiict* wlu're 
there is scarcity of fodder. In the deltas ordinarily a lougru' stu!ii)le 
IS left for the first crop in tlie duiil)le-crop iaiids an<i this whmi 
ploughed under, serves tlie purpose of luanurr. In sona‘ phu'cs as 
m parts of Malabar only tlie earlieads are cut and liu^ straw klfc 
over IS either cut again or allowcai tn bo grazed down. 

However carefully the harvest may be done, a certain amount 
if® H shedding of the grain in the iield eaiiuut b(* avuided 
It this shedding is high and if the iield is dry, .porinl canlM-; are, 
put on who try and collect as much of this nrain as possible and 
after pvwg a portion of it to ilu^ owner take'the balamv, W'bat* 
rtf ffn ' over may be parti}- (.ilei, b\- birds and rafs. If 

the fields get wet belore the next nee season l)eghis, those stray 

ft™agfim ‘*i’ '>'0 I’iolds 

Tkreshmff.—The sheaves after iliev are euf., nrr removed fo the 

<''OTied l.v men <ai fieads’ 
If, as IS ®ual m some plaees, the. liel<l ilself ij p.vomvd i. -i 
temporary threshing floor, the, distance through wl.ieh'ii,! .d/," ’.:! 
have to be earned will not he much. If ihc urain is m.'r rii.e -iud 

trfnsS^ ''.y t;niius droppi,,.,' liuriu- 

transit, ihreshmg m mo.st places is done i.nmediatelv oi’ viiidu 

rthe’ oSi th f'"i ■neurtmed ...'.rll.T. 

in tno Oiicais, the gram is stacked m the siraw imd noi fl,.-. I., i 

■until some months later. Here the ci-op can !„• cni -i Idii,. 

as the ripening continues in the straw. ' It iias -o to I ri 

rf f “,‘r‘ 

in the .southern clistrict.s the thre'^hinn- ;. i ■ , 

the b»lk of the groin i., Ihr,'*;,,! i, , ..in,t' 7''' i" 

ground, and whiit io luff orior fl,.;, " V on ihn 

cattle. In Malainrr and Soiti, kilra on on, ,,, 

IS on the green side when harvested, the slu*avef'in'I',.'!i ' T"*' 

a board or on an ordinary herud. with reepers ' i'„s|e i f ' 7 
The straw is again suhsofiucntly tliirslied eitlw he ) ' f 

sticks or by treading out l,y foot, men lieiin^’lli/a, : 
pose. In the Circars where the sheaves'" an- st-icH i’7 
simply spead out and threshed by ilai IreiKlinA;;,";:;;; 

Allowing the sheaves to dry for a few d-ivs in i! r i . ,• 

they are cut makes threshing easier as ihf rf -^ ■ ^ 

by beating. While the cutting of the crof f lilti f7‘''"‘d'l-hdy 

to contribute to the better yuatitv < f the^, f ‘ -MHadefl 

ing a little more difficult. ^ hi'Hii, it makes tiie thresh- 
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The ease with which the gz’ain comes off the ears at the time 
of threshing, is distinctly a varietal character. There are varieties 
which shed their grain badly even with a little disturbance while 
otlieis require hard beating to remove the grains from the ears. 
The extreme limit of this character—shattering, is to be seen in 
the wild rices which grow in swamps. Here the grains do not 
ripen in the earheads at all. They are shattered even before they 
are fully ripe. This shattering character of the cultivated rices 
must have come from the wild rices and w^e find various degrees of 
shattering represented in the cultivated forms. The shattering 
character is inherited and ifcs inheritance has been studied at Coim¬ 
batore, in the progenies of crosses between parents which show a 
marked variation in the amount of shattering 

O ’ 


Varieties that possess this shattering character to any degree 
will have to be harvested early enough, vsdiile the crop is some- 
what green. If this is not done a considerable amount of damage 
will be the result by the grains dropping off even in the fields at 
^ cutting, and all along the route as the sheaves are 

bundled and transported to the threshing floor. Generally, grains 
with a round shape shatter their gTains more easily than oval or 
long grains. For instance the sinmani of Tanjore has to be 
handled very carefully if excessive shattering is to be avoided in 

S’ variety that does not shatter percep- 
tibly IS GiiB. 24 which, if circumstances necessitate, can be left 
in the field for a much longer period than is permissible for any 
other variety. Of the other strains evolved at ^Coimbatore, Co. 2 
IS one that shatters badly if left in the field until it is over ripe. 

In the deltas there is a great demand for labour at the time of 
harvests. As m the case of transplanting, the coolies from the 
dry tracts migrate to the deltas then and do the work of harvesting 
and threshing on contract. They get paid usually in kind but 
sometimes in money also. 


(x) Gleaning, drying and storing—Gleaning.—Mtev threshing, 
the produce has to be freed from all chaff, mud particles, and half- 
filled grams. In this Province no sort of power or hand winnowing 
machine has come into use to clean the produce. The winnowino* 
IS all done by throwing up the threshed produce in a stream against 
the direction of the wind. The chaff and half-filled grains are 
blown off to a distance and the heavier and sound grains fall nearer 
She separation of chaff thus being mainly dependent on the' strength 
md continuity of the wind blowing at the time. 


The proportion of foreign matter present will depend on the 
condition of the crop at harvest and on the threshing practices. 
In the northern deltas where the crop often lodges at the time of 
harvest and the weather is wet, a fair amount of mud sticks to the 
ears. The same applies to the produce of the first crop in the 
southern areas where the harvest has to be done in wet weather. 
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The procliice from the tank-fed and well-irrigated crop in the 
ceiitrai districts is however, comparatively cleaner, there being no 
damage due to rain, and the cleaning is more carefully done on 
account of the smallness of the crop handled. The preparation of 
the threshing floor also influences the amount of mud and dust 
present ill the produce. In the Circars and Nellore district, por¬ 
tions of fields are themselves temporarily converted into threshing 
floors. In the south, pieces of high ground common to the whole' 
village, on road sides or canal bunds are used. The clean prepara¬ 
tion of the produce in these improvised common floors is not a 
practicability. The tenants who cultivate the land pay very little- 
attention to clean the produce thoroughly. They are even interested 
in mounting it with foreign matter to make up the quantity t^fe 
goes to the share of the landlord. 

The removal of stones and mud particles can only be done bv 
sieving. Sieving however is never done as a general practice, 
pe proportion of these impurities in the Godavari and Kistna 
delta produce is generally high and spoils the appearance of the 
produce. The use of rectangular hand sieves operated by two 
women as the grain is poured over it by a third coolie has been 
tried with success at the Maruter station. It costs less than six 
pies^to sieve a bag of grain (166 lb.), while such cleaned produce 
letches aiways a couple of annas more than unsieved material. A 
high proportion of the unwanted material in a sample, results in a 
low outturn of rice to paddy during milling. 

Drying.—Betofe the produce is stored it has to be dried to a 
certain extent. The amount of moisture will depend upon when 
the harvest has been done. As the grains ripen in the head, the 
prcentage of moisture in it gnadually goes' down and this has to 
be further reduced before the grain can be stored. The harvested 
usually spread out one or two inches thick on a clean 
mud floor for a day or two and then stored. The amount of 
drying to be given will depend upon how the produce is to be used 
whether as food-gTain or as seed. In the Government farms,’ 
where most of the produce is sent out as seed, the produce is dried 
on masonry (Guddapah or cement) floors for two or three days 
and then stored. 


In countries like America and Japan the quantity of moisture 
present in the gram^ at the time of storing amounts to 12 to 15 

experiments conducted at 
the Paddy Breeding Station, Coimbatore, it has been found that 
there is usually about 15 per cent, moistui-e at the time of harvest 
This goes down to 10 to 12 per cent, when the produce is stored in 
ordinary gunnies and the gi-am though not very good for seed pur¬ 
poses is Jo keep well. But if the same grain is stored in 

closed metallm bins where the atmosphere cannot have a free plav 
the quantity of moisture does not go down with the result that the 
grain gets mouldy and bad, The quantity of moisture that can be 
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in the with safety is about 10 to 12 per cent, of the weight 
-n whatever may be the method of storage adopted the 
p oduce Will have to be dried to bring down the moisture to this 
e . “IS possible that the moisture may be brought down still 
imner by longer drying in the sun but unless such dried grain is 
stored in an-tight receptacles the produce is likely to absorb a 
ceitain amount of moisture from the air and come up to the level 
ot lU or 12 per cent. The amount of moisture absorbed by the 
dried gram depends upon the climatic conditions of the tract where 
the produce is stored. If the weather is humid due to rains, the 
quantity of moisture absorbed will be great. 

«ecei'sar^.—Experiments have been made at 
T.ne Adutm-ai and Samalkota stations to determine the quantity of 
moisture so absorbed. At Aduturai the grain of Adt. 3 and Adt. 4 

wpT.S of« cutively for four days on a masonry floor and 

the end of each day. The initial weight recorded as 
Ih f 'tested on the 7th October, which was 128 

L and ° f • ® 112 lb. on the second 

two daf*^ Thf 1 by subsequent drying for another 

£ed otS; if "bout 12-5 per cent. This 

wiiSff “ *be store room, and 

distnbution of rainfall during this period of stora|e was compaJf 
with the changes m weight, it was found that there wasTtefd 
ency for the weight to increase during the rainy weather and tn 

thfithe^f f f 2:his experiment thus showed 

that the gram if dried beyond a certain de^ee it reabsorbiZ?; 
ture during storing and gains in weight. The weSbi n 

April was nearly that obtained by dryino- for one daf if A i k 
and any further drying was prob^^'unnecLarf 

experiment at Samalkota was moi'e or less thp dama xxr’iu 
the addition that the seed was tested frgniination s/rf 
ifonamam a long duration variety, was harvested on January Sth 
and immediately bagged. Out of five baos af n ^ -fb 

mg 166 lb., one was kept as control without any dryinf whflilie 
other four were dried for one, two three and “e 

ively, before storing Periodic weighments of bags we?f madett 
intervals until next August along with eerminstinTTyf! % ^ * 

drawn from each bag._^ The fifures sLwed that t?e plenSs 
oi dryage on the original weight on the first, second thhf fnd 
fourth day, were 6;9 per cent., 3-2 per cent., T2 per cent and 0 2 
per cent., respectively. In the case of b^ No 1 fhieb f’ 
not dried at all and No. 2 which was drifd for f tCe 
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was a ;^ra'liial reduction in weight up to the end ^of the hot 
season, alter wiiicii there wais a slight rise by reabsorption of mois¬ 
ture ai]«I eoiiset|iiently a gain in weight. In the case of grain dried 
for four days, the reabsorption continued until the end of March, 
after w’hieh the weight follo\wed the same course as that in the 
case of bag Nos. 3 and 4. An almost stable equilibrium was 
reached after two days’ drying wdien the grain weighed about 150 
lb. and any moisture lost by further diwing was reabsorbed from 
Ihe atmosphere. 

The percentage of germination of the samples from the five 
bags slioived a general increase as the number of dryings increased 
but the Yariation w’as only slight. Trom 94 per cent, for the 
iiiidriecl seed, it -went up to 99 per cent, for the sample dried for 
four days. In twn days’ dryings it was 97 per cent. This experi¬ 
ment shotved that under the conditions obtaining in the Circars 
due to the preYalence of fairly clear weather after the harvest of 
the sarva crop two diyiiigs on clear days should be quite sufficient 
for preserving the grain as seed. 

If, however, the period of storage runs through a wet weather, 
the grain, by absorbing considerable amount of moisture, becomes 
unfit for seed purposes later, the germination being slow and poor. 
This is what usually happens in the second crop seed, garikasanna- 
ruri, of the Godavari district. The produce is harvested in May 
and has to be kept until it is required next January-Februarv 
for sowing. During the interval of^lO months the stored producie 
has to pass through tw^o wet seasons—the south-w^est monsoon 
period, June-September, and the north-east monsoon period, Octo¬ 
ber-January. To overcome this difficulty the ryot usualiv raises 
an intermediate second crop in the season, June-Gctober. 

This crop invariably suffers from a wet harvest. On account of 
this difficulty only some who can command the facilities adopt 
this practice. The area gnown thus being limited there is a greati 
demand for the produce for seed purposes and the price is some¬ 
times twice as much as that of ordinary grain. 


Preservation of seed .—Experiments have been conducted at 
Maroter with regard to the preservation of second-crop seed. The 
second-crop seed harvested in May was dried and stored in different 
receptacles, metallic bins, gunnies-—single, double and treble, and 
straw bundles. When germination tests were conducted later, it 
was found that it was quite satisfactory in the produce stored in 
metallic bins. The produce stored in gunnies, irrespective of the 
number of gunnies used, began to lose its vitality after the fifth 
month of storing. The straw bundle was about intermediate 
ptween kns and gunnies. Comparative yield trials of old seed 
harvested in May and preserved in metallic bins and new seed har¬ 
vested in October were made and they showed that the old seed 
was just us good as the new and at the same time resulted in an 
even harvest. If tlie seed preserved in gunnies was given occasional 
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dryings, an improvement by way of increased percentage of germi¬ 
nation was obtained. It did not, however, approach the percent¬ 
age secured in the seed preserved in metallic bins. Though the 
buying of the metallic bins for storing the second crop seed may 
be an expensive item which all ryots cannot probably afford, there 
is no doubt that the initial investment on them is more than 
recouped in the way of savings secured by not buying seed at 
exorbitant prices. 

Though it may be an advantage to dry the produce very 
thoroughly when it has got to be used for seed purposes, such 
excessive drying produces a high percentage of broken rice when 
the grain is pounded or milled. This reduces the value of the 
grain if it has to be used as food. Eapid drying of the harvested 
produce in hot sun brings on what is known as sun-cracks, i.e., 
cross-fissures in the kernel, making it unfit for milling purposes. 
In some of the foreign countries where the produce is put on the 
market, artificial driers are used, where the temperature is not 
allowed to rise too high and thus the formation of fissures in the 
kernel is prevented. 

Storing, —The storing here referred to only relates to the rice 
in husk. Husked rice is not stored for a long time. With regard 
to grain in husk what is meant for sale immediately after the 
harvest, may be stored loose or in gunnies but larger quantities 
that are meant for sale later in the season, have to be stored in 
special receptacles. 

Receptacles for storing. —These receptacles vary in kind and 
size in the different tracts. In the Circars, large quantities are 
stored in specially built granaries called gathis. These are elevated 
structures built on pillars and provided with walls of bamboo mats 
on all sides, thickly plastered over and a pukka roof with projecting 
eaves. The capacity of these may vary from 300 to 1,000 bags of 
grain (1 bag = 160 lb.). Then there are the circular puris or 
pattarais with walls made of straw twists temporarily erected on 
either spherical masom-y platforms or on an elevated piece of 
ground. These puris are very common in Tanjore also and their 
capacities are definitely less, the largest of them holding not more 
than 200 bags of grain. Then there are the shallow underground 
pits used for storing grain for short periods. This practice obtains 
both in Ganjam and Nellore. Tor the preparation of raw rice, rice 
in husk must be stored for some time after harvest, as there is pro¬ 
bably a sort of curing process going on during such storage. In 
the case of the pitted grain, due to the heat developed, the cmung 
is hastened and a sample that has remained in an underground pit 
for a couple of months is probably equal to one year old grain. 
The millers in Nellore, invariably adopt this practice before mill ing 
the freshly harvested produce. In the southern parts of the Pro^ 
vince, the grain is not generally stored for a long time. The 
produce is usually disposed of before the commencement of the 
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next har?est. There are also other receptacles commonly used, 
the granary made of wooden planks as in Malabar, the straw bundles, 
niMTas i?ised in South Kanara, and the common sun-dried mud bins 
used all over the Tamil districts. Big mills which buy the grain 
for milling and selling as rice, have special godowns attached to 
the mills where the grain is stored either loose or in gunnies. 

The only receptacle used for storing husked rice, even for 
temporary periods is the common gunny. The grain stored in 
completely air-tight receptacles as gathis or underground pits does 
not give such a white and attractive looking rice as that stored 
ill straw pirns. ^ If the grain is milled with a large amount of 
moisture, the rice cannot be kept long as it is likely to become 
mouldy and lose its nutritive value. 




CHAPTEE V 

Special Problems op Eicb Cultivation 

Some of the special and peculiar practices adopted in isolated 
parts of the Province are detailed belov/. 

(i) The ‘ JJdu' cultivation in Tanjore. —This refers to the inge¬ 
nious practice of obtaining two crops of rice with one cultivation. 
This practice is to be found in the Northern and Eastern parts 
of the delta, where the w'ater-supply is received comparatively late 
and wliere great difficulty is experienced in transplanting the 
■second crop after the first kuruvai is harvested as it almost synchro- 
aiRe.s with the setting in of the north-east monsoon. Where water- 
supply is normal the usual two crops (kuruvai followed by samba) 
arc taken. In ‘ udu ’ cultivation, seed of kuruvai, the three- 
moiitlis’ variety is mixed with seed of ottadan, a seven to eight- 
inoutlis' variety in the proportion of four to one and the mixture 
is raised in a dry seed-bed just before the receipt of the freshes in 
the rivers. 'I’he seed rate adopted ranges from two to four mea- 
sure.s (5 to 10 lb.) per cent, of seed-bed and one acre of seed-bed 
is expected to plant about five to six acres of land. 

There is notliing special in the cultivation practices, except that 
the ryots reali 2 ;ing the exhaustive nature of the cropping, usually 
manure the fields heavily. The land is either ploughed dry first 
and fini,shed with puddling or it is puddled right through. The 
seedlings which are usually well-grown, having been obtained from 
a- rich .soil, are transplanted in bunches of six to eight seedlings to 
a hunch with six to eight inches of spacings early in August. The 
<;rop receives the first weeding about three weeks after planting and 
iigain twice after the early crop has been removed. After the 
harvest of the early crop in October cattle are sometimes let into 
the field to graze down the stubbles and enough water is main- 
talnnd in the. fidd to facilitate the rotting of the kuruvai stubhles 
and encourage, shooting of the late crop. The late crop ripens in 
PVbmary. 'hhe yield obtained will depend upon the season but 
an acre- yidd of 2,000 lb. from the first crop and about 1,000 lb. 
from the second, is considered satisfactory. When, however, the 
summer has been rainless causing the soil to crack deeply and 
when after the harvest of the first crop there are well distributed 
rains which help in the rapid shooting of the late crop, bigger yields 
may be obtained. An examination of the yield figures for a large 
number of years points out unmistakably the inter-dependence of 
the two crops. Whenever, due to a favourable season, the kuruvai 
crop yields well the ottadan yields less, but if due to a wet summer 
or late planting, kuruvai does poorly, the ottadan makes up for it by 
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u The improvements that have been recom- 

i*\ !i.e Jipurtiiieiit are (1) the use of the strains of kuruvai 
lOA'UUi rvoived at the Aduturai station, (2) the reduction of 
li.f -tvil rale iron: o to 10 lb. to 3 lb. per cent, and planting less 
ouio'bar wt lings, not more than four to five in each hole, and 
o'r !iM‘ nf green manure supplemented by either bone-meal,-or 
.-oiH. r-i'bo^i'bute. 

TIioiigii tlie practice is ingenious enough in that it tides over 
t!ie uecessit}' to plough the land twice as is usual with double-crop 
luriils. iliure are cerium disadvantages inherent to this system. In 
rice ctdtivatioii when once water is allowed to stand in the field 
alter the plautiiig, it should be maintained right through. But 
faeilhate the liarvest of the early crop, water has to be drained 
111 ! and the soil gets hard by the trampling of the soil at the 
time of till.- harvest and no ploughing is possible. The partial 
dr\mg of the field also encourages considerable weed growth. The 
nmiii i,id\'ajit?iges of the practice are (1) a second crop is guaranteed 
in traces wi^ere the second crop freshly planted after the harvest 
ui the first crop stands the risk of being damaged by the usual 
heavy and coiitiniioiis rain; (2) because of the strong stubbles of 
tbe othiihin crop, the first kunivai crop does not lodge badly if 
there slicaikl be a bad w^'eather prevailing as it has the support of 
the nffuduu crop; and (3) the payment of the double crop assess¬ 
ment is avoided. 


Certain experiments have been conducted at the Aduturai 
station to determine the best combination of the kumvai and 
ottadan strains out of the four available, two of kuruvai and two 
oi ottadan. or three years’ yield trials point out that a combi¬ 
nation y strains Adt. 4, (Miruvai) and Adt. 7, (ottadan) is about 
trie best. 


This system of cultivation is not likely to extend much. Prob- 
ably the area under this system is even now going down in this 
distrig. The otffldan rice though of a longer duration, is not 

kboufdasses. consumed by the 

Experiments with ‘ Udu ’ cultivation at other places.— Certain 
" fibeen conducted at the Samalkota and the Maruter 
Stations to find out how far this practice of Taniore could be 
adopted in Godavari district. At Samalkota both Adt. 3 and Adt 

tie orop in thehi S‘a f, 

wne nenth- tl.e seme both in single 010^ ,0 -21.1 

end II,c b,T,„i grain teS.ed eight annas ^r'Vag oTwO ft.’ 
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than the local variety. Owing to the inevitable late plantincr 
obtaining at this station compared with the Western delta the 
system had less prospect of success than at Maruter as will be 

seen below. 

The iidu crop trials have been going on from 1926, at the 
Maruter station. Five of the short duration varieties, Adt. 3 
Adt. 4., sornavari, cMtrakali, cjaTikasannavari, w&xe each 
mixed with three long duration varieties, atragada, GEB. 24 and 
krishnakatukkullu. The combination of Adt. 3, with all the three 
gave increased yields over the pure long duration crop and so also 
one of the combinations of Adt. 4, with krishnakatukkullu. In 
all the rest, the total yield of the two crops was below the'yield 
of the single crop. In a bulk trial, in one of the rich plots of the 
station, Adt. 3 with GEB. 24, gave 4,600 lb. of grain per acre 
while the average yield of the pure crop for the station was about 
3,000 lb. only. 

The proportion in which the seed of the two varieties should 
be mixed was also experimented upon. Three proportions of 1:1; 
I'l : 1; and 2 : 1, of early-crop seed to late-crop seed were used. It 
was found tliat in all the three, the total yields were uniformly 
the same. Tlie figures definitely showed that the yield of the 
short_ crop infreased as the proportion of this seed in the mixture 
was inci'ca.sed from 1 to 2, but the yield of the long-crop came 
down proportionately thus making the total almost the same. 

.Kxperiments were also conducted to compare the udu method 
against tlie pure crop that was either topped to prevent lodging 
or was non-topped. Trials were also made with early sowings 
and late sowing.s. The general conclusions reached from these 
udu trials are : (1) the scope for the adoption of the system in the 
della, is limited: (2) it can be .adopted for soils of above average 
feri.ility where topj)ing has to be done, and where facilities for 
early sowing and tlie jilanting of the crop before the end of June 
exist; (3) for tlicse conditions a mixture of Adt. 3 and either 
GMlb -21 or krishnakatukkullu planted rather close in doubles 
would bo advantageous; .jind (4) the system is definitely unremu- 
ni'rative for lands of average fertility or where the planting has 
to be done laic. 

(ii) The. second-crop problem of the Godavari delta. —In the 
(lodavari delta in the double-crop areas, the first crop sarva is grown 
bet worm June to November and the second crop dalioa between 
Pebniary to May. The area allotted to the dalwa crop is about 
23 per cent, of the first-crop area and comes to about 200.000 acres 
of which the Western delta alone contributes 125,000 acres. 

Before the inirrsduefinn of the canal system, the dalwa cultiva¬ 
tion was confined lo llu' margins of Collair lake and was extended 
into the delt. nearly 50 years ago. By experience, the people 
have, delennined the most favourable time for planting the dalwa 

6 
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to be after the middle of February; this period is found to 
syuciironise with a favourable change in the weather conditions, 
nse oi temperature and the onset of pyru gali or corn winds, 
and plantings done earlier to this period invariably succumb to 
pests and diseases. Later plantings resulting in bumper crops 
the area under the second crop has gradually increased. At 
tne time oi the Great War, the price of rice went up and this 
gave a further impetus to the increase in the second-crop area 
until a stage w'as reached be 3 ’ond the safe limits of the average 
water-supply in the canals. Indiscriminate growing of the second 
Clop led to the difficulty of uncultivated lands in the midst of the 
second-crop area getting affected and becoming alkaline consequent 
on the alternate whetting and drying. The Irrigation and Eevenue 
\utnoiities took some action in the matter by sitting in conference 
lery year and deciding upon particular canals that should be 
opened for the second crop, preference being given to portions 
v.iUe t_ie fiist crop either failed or was poor due to submersion or 
flooding in the sarra season. Even then the area under the second 
crop rose from 66 ,dOO acres in 1900 to 223.000 acres in 1923. 
Government have now formulated measures to put a check to 
lurther increase in the area and to localize the second-crop area for 
every season. ^ 

The advantages that have resulted in the introduction of the 
second crop are : (1) It has contributed to increased yields in the 
main crop, firstly by setting up a general awakening in the matter 
o manuring rice and secondly by checking the rank growth and 

cnUL “ non-cropped areas. (2) The periodic 

cultivation of a second crop counteracts the occurrence of ‘ gulla ’ 
a peculiar and harmful looseness of the soil common in lands 

perSd o/Wlow'’°^ ^“e™ating with either a long 

^ ^ ^ garden land crop. (3) It has increased the 

cultivable area in the coastal taluks of the district where the first 
crop invariably fails. (4) In the Eastern and the Central deltas 
w lere large areas are_ under coconut gardens and sugarcane the 

augment the fodder supply. (5) It has 
nmieased the level of lease rentals of tenant cultivators who are 
on the incmase and who mainly depend upon the secoTd Troo for 

STe .S'’ to 

pest, the Steni.borer. Previous obseSrS .? 
this pest bad disclosed that the' percentavo of ILd"’ 
ttveen 0-2 to 0-58 in the singllewp iS aud brft““ a™,"!'’ 
in the double.erop areas. Studies L the iSdetl ofth^ 

the” rx's ^ 

, Pebruarj. affecting the Srst crop while it is ib'earstu^Eh^seS 
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ciop vviule It IS still m the seed-beds. Eyots have been shrewd 
enough to realize the situation and have adopted certain means 
ot reducing the incidence. They have gone m for shorterXi^ 
tion varieties lor the hrst crop so that flowering of the varieties 
will escape the critical period of insect infestation. It is found 
that varieties that flower up to early September, are free from th-^ 
pest, later flowering varieties exhibiting increased incidence. In 
one oi tlie trials a variety of rice flowering towards the end of 
October show^ed 3-13 per cent, of pest incidence but this increased 
to 26 per cent when the flowering was delayed to 12th November, 
liie lailure ot the early planted second crop .is due almost entirely 
to a severe incidence of the stem-borer. Though the insect com 
tinues to lay eggs even after January, it has been found that the 
egg inassi's collected later than January are all parasitised Thus 
the ryots have been able to dodge the caterpillar problem bv on' 
ing in lor early duration varieties for the first crop and by delayfncr 
the planting of the second crop. ^ ^ 

Sometimes it is stated that the second crop growin<^ denletPR 
the soil fertility. But this appears to_ be more imaginaryhhan 
real. Ihere is no second crop coming in every year in the same 
area and even then tliere is a long interval between the two crons 
and the fairly intensive heat during the period of six to eight weeL 
IS enough to bring the soil to a nice condition for the followin<^ 
first crop. _ The interval between the first and second crop also 
permits of the growing of leguminous crops either for <Treen 
manuring or for fodder, a common practice with the ryot. *^The 
work at the Maruter .station has also shown that it is possible to 
raise a good green manure crop of daincha (Sesbania aculeata) for 
the sarra crop by sowing it in the standing crop of dalwa. It 
has also heen noted that the fertility of the land can be maintained 
by sviitublo mnniirial practices. 


The main diiriculty with the second crop, as was mentioned 
earlier, is tin* inadiapiato \vater-supply at the later stages of the 
crop. Alfernate wetting and drying caused by the shortage of 
water tends to make the soil more alkaline and the inadequate 
water-supply in the end does not usually allow the growing of a 
gi'een manure crop. 


The problems with_ the second-crop growdng amount to this. 
The fields planted earlier than February, succumb to insect pests 
and later jilanted fields, though they escape the insect attack, 
suffer from water .sliortacfe. Inadequate water-simnly affects the 
projior setting of tlio seeds and the physical condition of the soil 
w'liich is detrimental to the following first crop. Eegular seed- 
bed .sowings do not commence until Christmas or the first week 
in .Tanuarv and the plantings are not done before the second 
week in Felirnary. Crons planted in late February, require water 
up to the end of .4r)ril, but the canals are closed for general 
supply, by the, middle of Ajiril. With the difficulty of w’ater 

fiA 
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hljTiue ill Afiril, G-overnment could not allow any further increase 
!.\i? Kr'ond-crop area. So, in 1928, they localized the second¬ 
er p in liiree iiiaiii zones in the Western delta which has the 

area under the second crop:— 

•a- Excluded zones consisting of high level lands are' per¬ 
il larieritiy excluded from the second^crop area; 

Rotation zones that get a chance of growing a second 

crop once in three years; and 

fci Permanent zones that are allowed a second crop every 
yeiiY, the lands either being liable to submersion or where 
a first crop cannot be grown satisfactorily. 

This system has been found to work fairly satisfactorily. 

ETpifimcnta! work at Samalkota—This second-crop problem 
hui- been one of the main lines of investigation at the Samalkota 
lor a niirnber of years, the experiments being along three 
iLreciiuns. One was to ^try a number of short-duration varieties 
by ISOnring them early in the second-crop season to see whether 
any of them would be suitable for such planting. The second 
’ll as to ^LU’ow a ^ short-duration variety in the main-crop season 
Jiiil to ^iullow it immediately with a long-duration variety' to 
niatnre in February or March. The third was the comparison of 
ir.e yielding- capacity of a broadcast crop sown in the first and 
t hid veek of ^October, with a planted crop in November, the time 
ol sowing being the same in each. This last arose out of an 
indication that a broadcast crop was less affected by stem-borer 
than a transplanted one. Ldu cultivation mentioned previously 
was also tried. 


lliese trials have all gone on for a number of seasons and 
thoug.i valuable indications have been obtained, the results, so far 

problem is concerned, are a complete 
failure, jsone of the early varieties could be planted successfully 
c-.-.r.v in .he season. As regards the intermediate cropping—a lon<r 

v""-' fomd'lhat the 

yJVmf * latest at which transplantation could 

It dent, as otherwise the advantage of cropping out of the normal 
sea.on was lost In the test with a hrge number of varSes 
ft.r a lung period, no variety was found that would withstand the 
adverse seasonal conditions sufficiently to make its cultivation 
a practiea proposition. It was found that even small Srence^ 

three lines at the Maruter station! (1 to evolve a 

-crop variety, <7«ril:u..auu«ucri wwTcoS.l 
dur.,i„„ ,reties ta. ..tside 



Special Problems of _ Mice Cultivation 


69 


modification of the different cultural practices with a view’ to 
advance the harvests. 

A.S re^aids (l)j one strain has been evolved (lM!tu. 9) which 
in addition to giving a higher yield than the local could be harvested 
a week to ten days earlier. This has satisfactorily finished The 
trials at the station and in the districts and its distribution is in 
progress. 

Eegarding (2), there are a number of varieties of even shorter 
duration than cjarikasannavari but they give a satisfactory yield 
only when planted late so that there is no saving in time. 

As regards the last item, several trials have been going on with 
periodical plantings, alteration in the time and rate of sowing 
seed-beds, different methods of raising seed-beds, different ages ol 
seedling^ and different spacings given at planting and observing 
their effect on the time of flowering of the crop. Planting seed¬ 
lings raised in a thin-sown nursery was found to advance flowering 
by three to four days. With seedlings raised under wet condi¬ 
tions, it was found that the greater the age of the seedling at 
planting time, the quicker it flowered but the final yield "^was 
definitely poor. If the seedlings were raised under semi-wet con¬ 
ditions, the crop was found to be good in stand and yield but there 
was no advance in age. After repeated trials and extensive obser¬ 
vations made on the stand of the crop obtained by planting 
volunteer seedlings that had got self-sown in the fields in Novem¬ 
ber, it was found that seedlings raised under wet conditions to 
begin with in November and then allowed to dry up, and planted 
in early January when the seedlings were nearly 70 days old, 
gave a satisfactory crop, and at the same time came to flower 
nearly a month in advance of the regular sown crop. The seed¬ 
lings raised under such trying conditions were found to be free 
from the infestation of stem-borer and established much more 
quickly than ordinary seedlings raised under wet conditions. The 
experiment has been extended to large scale trials for two seasons 
and the results appear to be satisfactory. 

From the results obtained, the following suggestions emerge 
out as worthy of practice :— 

(1) For permanent dalwa areas where the first crop is either 
not cultivated at all or damaged by submersion, nurseries 
can be sown in November and the planting done in the 
first or second week in January. The irrigation for this 
crop might be cut off by the end of March. 

(2) For areas where a first crop is grown but kept Under 
continuous puddle, nurseries may be sown towards the 
end of November or early in December, and planting done 
in the third week of January. The irrigation for this 
might be cut off by the first w’eek of April. 
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(3) For areas that grow a catch crop of sumiheinp, plantin''- 
may be done during the first or second ueek in l-ehi-uai'” 
nursery being sown in earlj Jleceniber. Jrn.'auon 1<V 
this might be cut off by the second week of April' 

In the course of these experiments it was i'ound tint flic i‘,r<i 
crop varieties like basangi, akkiilhi, kris-linnkatnkknil'u van be 
used for the second crop, using the previous year's seed -Ti e 
sowing of seed-beds can be made in NoVe.uber'a id se -d ms (i-u s 

.. '--'i 

and tUcVlanloS d"l:, l.a-H h ■ n. „ f h",’"'" 

these are split up and olsiu,. l''"■i 'ij-''- Mil).M-(|Uently, 

only advantage witli this jirac-tiei' is'tint'it ^","'"'1 i’"'!"'’""- 
older seedlings than would othei'wise be tlie lam" Ph/I'V'u 
in bunches, the plants caimoi tiller and if there i"' eiti* * ^ '-T* 

of water or too much of it m the nb mb,' " 

to tide over this period by doul,leVransph,nf^thur''‘‘Tl > 
obtaining in the Central deb-, ,a- c k ''‘"‘‘“on- i he coiidttiuns 

tile 6<111\ “SOWlli SCf^dllJjo^ j i’nni ft vff 4 ^ pJCAcnt 

in a second luirser; ahm ifu 1 b^ 

and the same ri'planted a mo db 

spacings. 'ioids with wiiiei- 

Experiments -with double transvlanlalhn, r 1 ■ . 

merits of this practice an experin S c ‘T 1 <!-« 

kota station and continued for throe v' 
plots ti» field '‘''™ 

two months later when the seoii.m ■ 1 T 
established, the cron in one nPi become thorouuiilv 

The results Z3 Z Ir ZZ 

second transplantation whicF ^ n 

cultivation. Though the expcdu'uud wm 

uneconomical, it was noticed^ licit ih as 

had produced more o-rain am? , V*"-* double fransplanfaMi canp 

to the planting comparahli 

seed-beds in other experiments. h'^r'l h" '‘'T 

gram to straw is related to greater roo ;.:i ^ 

account for the double tr-,n«,^loVt i ^ 'm\elupm(.iif. 'Plus udghf. 

i» fields which '""k'd 

it involves additional expenditure li'i--em ’ I-' I"''*’’'"'' IhnuLdi 

It like saving of seed Tml th 1 "p i'og features about 

seedlings which will grow and ho |«" liTilld.'a. 

ifin'o lionnda o, 

to Uant Ihree cents in the first instance dnlTsd tnlffiSyAvInlli 
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in single transplantation the same quantity sown in one cent of 
nursery was enough to plant twelve cents only. The final yields 
were in favour of double transplanting by about 9 per cent.; but as 
the once-planted plot had been sown 25 days later than the double- 
transplanted plot, it cannot be said that the increase was not due 
to the earlier sowing of the seed-bed in the case of double-trans¬ 
planted crop. The difference in the total age of the crop could 
easily account for the 9 per cent. dilTereuce iu the yield. 

At the Maruter station in connection with the studies on the 
problem of lodging, a characteristic of rich soils, double transplanting 
was found to be one of the agricultural practices that could be 
made use of to prevent lodging. The final yield of the double- 
transplanted crop was, however, 10 per cent, less than the crop 
where the shoots had not been cut in the early stages to prevent 
lodging. A regular experiment was later carried out with seven 
varieties of varying durations, to assess the comparative merits of 
single and double planting. Early and late sowings and thick 
and thin sowings had also been included in the experiment. In 
the final weighrnents tvo varieties had to be discarded as they 
grew too rank and lodged prematurely. Among others, the yield 
differences were definite only in the variety akkullu. The general 
results of the experiment were that the yield difference in favour 
of double planting was very little. It was the thin sow^iog of the 
seed-bed that had the most prominent effect on yield. 

This practice of double transplantation prevails in certain 
tracts of other provinces as wmll. Eor instance, in Thana district 
of Bombay, in the stiff black soils, this double transplanting is 
practised to reduce production of straw and increase production 
of grain. The conditions obtaining here are the same as in West 
Godavari where the practices of double transplanting and topping 
the crop in the early stages are resorted to. In parts of Assam also 
this practice obtains. In an experiment conducted at the Jorhat 
farm in Assam, double transplanting was found to be distinctly 
beneficial. This experiment, however, amounted only to the com¬ 
parison of one month old ordinary seedlings with two months old 
well-tillered and strong seedlings obtained by a first transplanting. 
The difference in yield must be mainly due to the better vigour 
of the seedlings available for double transplantation. 

In Malaya, it is mentioned that in lands of high fertility, there 
is a practice of transplanting the seedlings into the field in clumps 
which are split up successively two or three times before the final 
planting. This practice is stated to stimulate general growth and 
particularly tillering to such a degree that a much smaller quantity 
of seed would be sufficient to plant an acre. This method is, 
however, not considered useful for lands of low' fertility. 

Mention is made of an experiment in British Guiana where 
double transplanting (first planting after four w'eeks and the 
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-T tniiLspiantiii^^ three or four weeks ao*ain later) has giver, 
a lag iiieroase in }ieid, the increase more than compensating for 
/licrtn-e in expenditure involved. The double transplanting 
ivsiuted in stronger seedlings, more efficient weed control and 

eun-iderable saving* in seed. 


It iiiuv be concluded tliai this practice might be of some benefit 
nji‘ special tracts (1) where either facilities for early planting are 
liot ^available or early planting is not practicable, and (2) where 
tdii} ^ piaiitnig results in too rank a vegetative growth due to over 
itinnu ^of the soil. The advantage of the practice is mainly due 
to i.ie ^stio.iig and vigorous seedlings available for transplanting 
ana is^ probable that the same advantage might even be gained 
giowiiig the seed-beds thin, and’ planting the well-grown 
ygoious seedlings, without having to incur additional expense ii: 


^ m ' sarva ’ season of Godavari delta.—In. a 

f Western delta, scattered areas exist, 

favourably situated for planting the crop early in the 
early planting and to the high fertility of 

, 0 Si’ rank and such rank growth has to be 

cu back to prevent loss of yield due to prematnrl lodging. This 

i’o ff""® judiciously if loss is to be prevented, 

and this O',Y use of the situation an udu cropping was tried 
ion l/f f yield than the single 

an rarlv and system, the growing of two crops, 

an eailv and a late, mdependently one following the other w-is 

considered worthy of trial. The possibilities of“dohig this have 
been under investigation at the Marnter station for a^nmber S 


to flower almost at tie same time as thfotte Sn 

to eloose the r'aht wriS '1?'° 

varieties, wateribune, kasip chldi *Adt * q ’ 4“°^^ *ire early 
among the late variekes OPT! oi UT • r® stcarnalu, and 

and garihasammtari were'considered ’ q?® atragada 

was decided upon as the best ?or this tr£ varieties Adt. S 

varieties observations taken on the severit^^o/Sr*^ 
attack showed that GEB 24 was fnW=.Ku stem-borer 

““t 

rpp S! crops chosen for this lri‘al wer? Adt q ^>'1° 

GEB. 24. This cropping was eommred tTfL • ' ? ^°Pov7ed by 

24 m adjaaeot plots tor three seasons. The toLfyWd'oUhMwo 
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crops together was distinctly better than the yields from the single 
crop by 53 per cent, in the first year, 22 per cent, in the second 
year and 82 per cent, in the third year. Later trials with this 
meUiod have,shown that variety moshiopdo of the Ganjam district 
and Co. 3, of Coimbatore are even better than GEB. 24 for this 
kind of Clipping., The results were definite enough to point out 
ijlie feasibility^ of adopting this practice. It should be particiilariv 
useful to cultivatois of sniall holdings as they can easily increase 
them produce, from the, land by nearjy 50 per cent, with a little 
extra trouble.. Of coiiise, adecjiiate regard will have to be riaid 
to maintain' the fertility of the fields by .suitable manuring. 

This experiment lias also given some indications ' about the 
details to be adopted to make the scheme a success. One important 
limiting factor for the trial w'as found to be that the seed-bed for 
the second crop has to be raised- dry and early in the season. Seed¬ 
lings from a late seed-bed raised under w’et conditions wiien planted 
in September^ after the harvest of the early crop, are found to be 
easily susceptible to the attack of insect pests. The early and dry 
sowing gives the seedlings an early start but at the time 

makes them remain dormant in the nursery until required for 
planting. Moreover, the dry seedlings also establish sooner w’hen 
planted out and are found to possess sufficient hardiness to resist 
the unfavourable conditions attended with late piant,mg. 


(v) Cultivation of rice in salt lands —‘ Kaipad ’ cultwation in 
Malabar .—In parts of the West Coast there are areas near the 
mouths of streams subject to tidal waves and annual inundation 
within a few miles of the sea coast. The soil in these areas is a 
stifl: clay, dark in colour. It is extremely impervious, rich in 
organic matter, due to deposits accumulated through years. The 
fossils of plants and shell fish suggest that these were originally 
under the sea and there are also indications of the existence ol 
salt pans in many places. Such places are usually overgrown 
with mangroves which have to be cleared before the land can be 
made use of to grow a crop. The rice cultivation in these lands is 
known as ‘ kaipad ’ cultivation meaning literally sour land cultiva¬ 
tion. 


After the jungle is cleared, the area is protected from the tides 
by big bunds often strengthened by a row7 of mangi'ove plants or 
even with rubble. A few drainage channels are cut and these 
communicate with the river through narrow wooden sluices across 
the bunds. The lay-out is a slow and costly process and the 
soil for the bunds has often to be brmight down from long distances, 
and thus it may take many years before the bunds are built strong 
enough to withstand the currents. 
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The cultivation starts in January-Eebriiary when the area is 
di’ained thoroughly through the sluices and the land is laid out into 
rows of loosely heaped mounds by mammatties. These mounds 
conical in shape vary in size according to the level of the held in 
relation to the tide level of the river. They may vary from 
to 4 feet in height and 2 to 4 feet in diameter. These mounds are 
so made with sufficient space between the clods of soil for water 
and air to pass through that, when dry, during the next season, 
these blocks may be dismantled block by block and rebuilt again. 

The hrst heavy showers in June wash down most of the salt 
from the mounds. This water is drained ofi and fresh water is lei 
in just up to the top level of the mounds. The top of the 
mound is slightly stuTed and well-sprouted rice seeds are sprinkled 
over the mounds on a showery day and more water is let in to sub¬ 
merge the mounds to a depth of three to four inches. Four days 
after sowhng, the winter level is lownred and wmen the seedlings 
are about ten days old fresh winter is let in to stand to about half 
the height of the seedlings. The frequent change of water help» 
in washing out the salts and stimulating the rice plants to grow. 
Even short spells of sun and hoods may do much harm to the 
crop. About 100 to 150 lb. of seed are sown per acre. 

After about thirty to forty days, the water is drained off on a 
cloudy day, and the wmeds are pulled out and buried. The mounds 
are cut up into small bits with a few seedlings in each, and they 
are distributed in the fields around the mounds. The work has to 
be got through hurriedly and when finished, the field is brought 
to its original level wnth seedlings distributed over it about six 
inches apart. Water is now allowed to stand to about half the 
height of the seedlings wffiich soon establish and tiller profusely. 

The after cultivation consists only in the careful regulation of 
the water and maintaining the bunds safe. Water from the river 
is not usually let in unless other sources are blocked. The crop 
flowers in September and after this about two to three feet of 
water have to be maintained to prevent the crop from lodging. 
Water is drained off only after the earheads ripen and the crop 
is ready for harvest by about the middle of October. Any hot 
spell before the crop ripens is harmful to the crop. At harvest 
the earheads alone are cut, and the field is filled in with fresh 
water to submerge the stubbles and this water is kept on until 
January. The yield of the crop may vary from 1,500 to 3,000 lb. 
per acre. 

No manuring is ever done to the lands as the decayed vegetable 
(stubbles and w-eeds) and animal matter present replenish the soil. 
Though in normal years, the actual cultwation of the crop does 
not entail any special expense, it is the maintenance and repairs 
to the bunds and sluices thao form a heavy item of expenditure. 
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Tliere is usually some subsidiary income from these lands. Th 
builds planted with a row or two of coconut trees brino' in 
some produce. Bometimes the outer bunds may also be plaiited 
with mgi. In some places when river water is let in after the 
harvest of rice, varieties of fish and prawns breed inside the enclo¬ 
sure and these may be collected and sold at the time of drainina 
in ne-xt January. The majority of the depressed classes are 
attached to this class of land which provides them with exnplov- 
ment not only in rice cultivation, but also in some cottage indus 
tries like coir manufacture, mat making, fishing, etc. 

The chief varieties of rice grown in these salt lands are bali 
(an fiwned variety), orkayama (a kayama suitable to saline lands) 
ami tu*/i:uttadan.^ Of the above, hali is the most important and is the 
variety grown in kaipad lands, with bunded enclosures described 
above. On the outskirts of kaipad land, there are no bund enclo¬ 
sures <aml liero orkayama is grown which is said to stand salinity 
even Ixitkr tliun bah. In this class of land the mounds are formed 
only in rlune alliU" the rains start and seedlings brought from out¬ 
side are lirst piaiilxul on these mounds instead of sowing seeds. 
After a, month these mounds are dismantled as in the case of balL 
ikicauise of ihi^ K,‘ss protected nature of the land, the crop is usually 
rath(‘r poor. Thest^ areas can, however, be gradually converted 
into lotipad lands by latcu hiinding. 

ltv(ai among saline areas tliere are certain low lying places 
where walt*r stands to a^ gieater depth and for a longer period 
making transplanting ini]>ossihle before September. Though these 
placjes are also bunded and provided with sluices the method of 
cultivation adoptiai is different. The variety of rice grown here 
is oiituliadaa whicli is a deep water rice. With the first rains 
tiie land is ploiig}i<‘d once or twice and the later rains convert 
[ibis ar(‘a into small lakes atid a large aniount of silt is deposited 

the plonglkal surhu'C by tlio floods. This w^ater can be drained 
oil only wlie!] tia' south-west inoiisoon abates and the land is 
ouddlcfl and trans|)lanted with seedlings grown in the adjacent 
•oconut gardens. Tdio (‘xcess of w-atev is drained off now and then 
ind a weeding is also given. The crop can be harvested in 
rianiiary-h'chruary and may yield about 1,500 to 2,000 lb. of 
p'ain per acre. Unlike bali or orkayama the straw of this variety 
is cut; a.nd madc^ use of for tliatcliing purposes. 

Idien* arc cc^rtain high level lands adjoining kaipad lands which 
!iIso (it'velo|j a. cmd.ain amount of salinity and have to be attended 
o ii they arc n> made use of to grow crops. The methods 
idoptial to keep riown tlie salinity in these lands are: (1) digging 
fhe lam! after the hai'V(‘si of ri(‘e and leaving it in clods or in 
'idgr's and iarrows until the sea.son comes again for transplanting, 
2) tnaiching at intervals atid n‘plaeing soils in the saline patches 
w gtiod sfii! hronpld iVoiu outside arid (d) }>roviding high and strong 
)urai.s to pi‘e\eiit .aline water getting in at limes of high tide,. 
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Saline lands in Tanjore Such saline lands exist in 

parts of Tanjore district also along the coast. The annual rainfall 
here is somewhere between 45 and 60 inches, almost all of it being 
received during the north-east monsoon. 

The nursery is prepared in July, usually in a high le\el field. 
It is first flooded with sweet water and subsequently drained to 
remove the salt if any. It is then heavily manured with cattle 
manui’e and village rubbish and the seed-beds are prepared in the 
ordinary w^ay, under wet conditions using sprouted seed. . The 
seed-rate adopted is about 60 lb. sown in ten cents of land to plant 
an acre. The transplant field is ploughed once or twice meanwhile 
and the seedlings are transplanted when they are about 50 days 
old. The seedlings are planted in bunches about a foot apart 
with four to six seedlings in a bunch. It is considered safer to 
plant more seedlings in the bunch as the salinity of the land is likely 
to kill some of them. While the better class of land receives prac¬ 
tically no manure, the poorer is sometimes manured by penning 
sheep or cattle. The crop comes into ear by the middle of Nov¬ 
ember and is harvested by the middle of January, The main 
principle observed is that the planting time should be so adjusted 
as to make the flowering of the crop synchronise with the 
heavy north-east monsoon rains. When salt-water gets into the 
field during high tide and gets out during the ebb tide, fresh water 
is let into the fields and drained off to remedy the bad effects of 
the salt-water. The success of this crop depends upon the mani¬ 
pulation of irrigation and drainage with rain-water and water from 
rivers. The after cultivation of the crop does not materially differ 
from what is usually adopted for rice and in good seasons the crop 
may yield anywhere from 1,200 to 1,500 lb. of grain per acre. 

The chief variety of rice grown in these areas is what is known 
as vadan samba and this is said to stand a fair amount of salinity 
in the soil. 


Coastal tracts of Godavari and Kistna,—In parts of Godavari 
district, mainly in the Central and the Western deltas there are 
large areas which require special treatment for growing rice on 
them. In the ^Western delta the areas consist of the coastal 
regions at the tail-end of the main canals, which are subject to 
submersion by tidal waters and excessive drainage from higher 
portions of the delta. The soil here is generally alkaline, and 
along the coast it is sandy. The first crop, June to November 
fails completely in certain seasons but water for a second cron is 
usually^ giwii every year which is used either to grow a crop or 
to wash off the accumulated salts. . 


There are such lands m the Central delta also along the back¬ 
waters known as parra lands. To bring them under cultivation 
It IS ]ust necessary to surround them by high embankments 
mth om w.y tidal gates tor drainage. The TsJ^ yll rf 
reclamation provide no return, and consist in an altena JS^^ug! 
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to get rid of the accumulated salts. The 

W the 4wth ^ indicated 

tLte of timp\n f f" (ci/peri^s) and before this appears it is 

waste oi time to attempt to grow any crop. Silt and river sand are 

S out°nf to the texture after the wash- 

IrL !• booome fit to grow a rice 

r^;mme?Tr,^/'*^" 1 «^lts afcumulated 

m summer and seed from a crop of other parra lands is sown. 

Seed from an ordinary wet land does not thrive, unless it has been 

for^om^’^w™ pan-«. lands Only surface cultivation is practised 
01 some years and the cultivation is made deeper and deeper as 
e soil improves. The crop depends to a large extent upon the 
amount ol ram received and the yield is low and prLLZs and 
n some years no produce is obtained at all. Persistent effort and 
the gradual improvement of the soil by addition of silt and bulky 
organic manures as municipal rubbish can alone solve the difficul- 

tads 


(Vi) ‘ Cole’ cultivation of South Malabar.-There is another 
bpecial method of nee cultivation known as cole cultivation obtain- 
mg m parts of South Malabar in Ponnani taluk. The cole areas 
are stretches of land usually under water almost throughout 
the year situated close to canals and back-waters. The access 
to sea IS usually protected by a masonry dam provided with sluices 
to empty the water from the areas into the sea. The whole area 
IS divided into blocks of 50 to 100 acres with strong impervious 
high double bunds with a four to six feet space between, which 
is used as a channel where water is stored. These channels are 
connected to the outlet into the sea on one side. The bunds 
and the channels themselves are the means of traversing the area 
ihe cultivation of these areas begins after the close of the north¬ 
east monsoon. A number of cultivators owning lands in these 
p’eas join together and apange to pump the water from the land 
into the channels where it is stored. This pumping was used to 
be done by chakrams or water wheels previously, but now one 
finds a number of oil engines installed by private individuals 
who charge for the baling out of the water at so much per acre. After 
the water is baled out into the channels the land is ploughed*lio-htly 
and the crop is sown. In some places the soil is too soft to ^mit 
p onghing by entile. In such cases levelling is the only operation 
attended to before putting in the crop. 


The ciop usually grown is cheera, a three to four months’ 
variety. It is either broadcast or transplanted from seed-beds 
raised outside. Since the crop is grown in a period when there 
are usually no rains, the crop requires plenty of irrigation. This 
lb managed by baling in the water from the impounded channels 
back to the fields. If there are any rains and if there is already 
too much of water available in the channels, the excess water 
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is diained into the sea. The success of the cultivation depends 
upon storing the right cjuantity of water in the bunded channels. 
In some years it may so happen that the available supply will 
not be sufficient to ripen the crop in which case, the crop must 
necessarily fail or the outturn will be poor. 

1 Conditions the crop gives a satisfactory yield of 

? fcultivation will 
usually be Es 35 to Es. 40 per acre, of which Es. 8 to Es. 10 

wSe? to pump out and pump in 

^c^tion was made already of the 

S fcSorT Indf ® of smgle-crop lands in parts of Malabar known 
as kannkora hnds. These areas occur generally where the catch¬ 
ment area of the surrounding hills is out of alf proportion to the 
ba.sin below During the heavy south-west monsoon these areas 
remain flooded with three to five feet of water aTd See 
not possible to drain them, nothing is done here until "the mnn 

hstna dmtiict where deep-water conditions prevail to n o .- n 

sysSms ot Goda’vari‘\na "mski *’**“'1“ f’“ 

linage andTSTiytoo^ S'lddi ”f “"i”' 

upland tracts comes as sudden drainage of the 

streams that em^^So Sato 

hare once been connected with the’sea aL^bv th r*® 

sea It is left as a hollow stretch i j ® receding of the 

extent. While the sources of inlow ffito Thf, 
vaned, there is only one outlet fromThi lnh5 i “"’’”•7 and 

this outlet ceases to function effectivplv even 

a 11 umber of islaofic; in -i-h i i heavy rains. Thera 

fmnlets. fL^lf the J^to „ “tte fishing-folk live 

water begins to subside froin^Decembev'^oi^®®'7^'^®*^*®”’*^®^ 
a greater portion of the lake dries un March 

to* Settle belonging to the cultivators‘g'thTtS^’borfSl 

is of « wi7°iSuI«%rn“ tatTInd '“ko 

finished one cannot be sure of fliA . ., are actually 

main crop season, the daZy 3 uLlvt^^ ‘he 

mersion of the crop and second bv iL 

usually visit the crop at the of birds which 

damage may arise from either fcarcitv of'wnf 
torms sometimes occurring in early or heavy tliunder- 
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Adjoining the regularly cultivated patta lands in the villa<res 
on the margins as well as in the islands of the lake there are stiil 
vast areas of unsurveyed lands. There is now a system adopted 
ironi -1-916 by which the Government allots these unsurveyed lands 
to individuals every year at the rate of not more than an acre to an 
individual. Since the proper cultivation of the area entails con¬ 
siderable amount of labour such as putting up of bunds, cuttin<^ 
down ol weeds and burning them in summer, the insecurity of the 
tenure does not allow the cultivators to attend to them 
satisfactorily. 


The whole area can be divided into : (1) Areas on the margin 
m the lake—yi surveyed lands having irrigation facilities from the 
iustna and Cxodavari canals, where a first crop alone is cultivated. 

A- t “ the lake—these depend solely on the Collair water 
winch ^iias to be lilted by niec.lia.nical means. Oil engines have 
conae into use recently. (3) Unsurveyed area, cultivable only 
during the second-crop season as the Collair water recedes The 
cultiyation of the first two classes is just like what is practised 
in the deltas except that seed-beds can be raised only after the 
canals are opened. Sometimes seedlings are also bought in the 
delta villages at high prices. 


The chief varieties grown on the margins of the lake and in 
Uie lankas are konamani and akkullu. If the water in the lake 
rises too soon after planting, the seedlings will be damaged but 
if the rise comes on after the seedlings have well established 
theniselves, there is practically no harm done even if the water 
rises to a level of three or four feet. It is found that the variety 
konamani stands submersion during the shot-blade and earing 
stages even better than the deep-water rices of Bengal introduced 
here some years ago. These foreign deep-water rices are prac¬ 
tically going out of cultivation. 


The second-crop area cultivated between February and May' is 
restricted to the Collair bed and most of the unsurveyed lands. 
As the water recedes the land gradually gets ready for cultivation, 
from December onwards. The seed-beds are prepared on the 
borders of surveyed fields by bunding them and’ baling out the 
excess water. Weeds are removed, the land is puddled and sprout¬ 
ed seeds are sown. Indgation is given if necessaiy in the beginning. 
.\fter some time no irrinalion is given and the plots are allowed to 
dry and crack. The leaves of seedlings all get dried up at the 
time of pulling and the pulling is done dry when 45 to 60 days old. 
Before planling, tlic seedlings are kept heaped in the wet mud for 
three nights wtien fresh roots appear. These are then planted and 
are .said to he not only free from insect attack, but also do not break 
after rdanting. wlam birds visit the fields in large numbers and 
trample the f)lants. After March there is scarcity of water in 
portions and water will have to be lifted by kariem, an indigenous 
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water-lift. The plots are usually very w^eedy and the water scanniy 
eucoiu'ages weed growth. With all these troubles tlic^ euliivation 
is naturally precarious. 

The chief second-crop variety of the tract is naUaralu a variety 
with black glumes and awns. Garikasannavafi and poiti k('sari 
are also grown. NaUaralu is said to resist drought and it tioes not 
also shed the grain during the gales experienced late in April or 
early May. 

(viii) Ratoomng in rice .— There is a practice, in n. very small 
area round about Chingieput, of ratooning rice. In some of the 
clayey soils irrigated by tanks, after the harvest of the c‘rop in 
December-January, the field is weeded and irrigatml again wium 
the stubbles shoot up and give a small crop. In some exta^pfional 
years the ratoon crop is expected to give as invich yield as the 
main crop itself. The special variety which is treoted tiiis way 
is known as ‘ uthiri kar ’. 


Observations have been made on the ratooning of rice al, the 
Paddy Breeding Station, Coimbatore. Eatooning is due to the 
development of the axillary buds at the nodes of the stuhhlo.s hjft 
alter the harvest. Though the actual stooling of the Ktuhl)les i.s 
greatly coutrolled by the time of cutting the first cron and 
omer environmental conditions, the development of tlu! buds and 
their growing into new shoots appears to be essentialIv a vari.'tai 
character. If a variety with an inherent capacity to ratoon, is 
cut just at the tune of ripening, when the straw is'still soinc^wliat 
gieen and the soil still moist or, supplemented by further .sin-nlv 
ot water either by irrigation or rain, the stubbles shoot and -uv 
a secondary crop. If, however, the crop is harve.stefl wlaui it is 

do*^Lrdioo°*^ ’^'ater to the soil, the stubhlea 

Eecords were taken to compare the duration, lici'dit of td-uit 

the main and ratoon crops. It was found that all the ch-iricfiaC 
were less pronounced in the ratoon than in th(' nnin eve/.t t i 
vitality. The reduction in the size of Sain is someSrnf 
of by ryots to meet a particular difficulty. Eices do ch'irviYdfi 
gram size according to the locality in ihich U is ."ro • 

bircotsITnfotSSf/bVt 

plough the grains from a ratoon cron are smnllm- • it ■ 
pductive power does not in any way get affected V 
have been conducted at the Adutmai stitinn tT?, “k 
for seed p,.rpo«s in a mm.bor ofTariSS ^ ''■■''P 

oilher m the vitality or productive power ot the iedT““ 
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Eatooning is not by any means to be advocated as an economic 
proposition. To boa the soil, and to keep it wet in a tract 
experiencing water scarcity even for a normal crop, the outturn 
from the ratoon crop will hardly meet the cost of the operations, 
but if by any chance, the weather is favourable and if the rice 
variety grown is capable of ratooning satisfactorily, there is no 
doubt that it will be worth while making use of the practice in 
certain special tracts where no other economic summer crop could 
be successfully raised. 



CHAPTEE VI 

Eotations 


In the wet-laud rice, on a large proportion of the area available 
for ciiltivatioii, there is practically no rotation practised. Eice 
I'ulknvs rice, year after year. In some places although rice may 
he giown year after year, with sometimes even two crops a 
tliere is a practice of taking a catch crop of some pulse, 
iilai/k-gram, green-gram, cow-gram or horse-gram. Usually this is 
s, iwn in the standing rice crop a fortnight before the harvest when 
w.ite)' is drained off. Sometimes, sunnhemp may be grown after 
rice, for fodder purposes as in Kistna. In a few places where 
facilities exist, instead of sowing these catch crops in standing rice, 
ihe land is ploughed after the harvest and then the pulse is grown, 
(lingelly is sometimes grown on wet lands either after the harvest 
of i-iee or later, if a favourable rain is received to plough the land 
and <(nv the crop. Besides the catch crop rotation, the most impor- 
laiit of other crops which are grown in actual rotation with wet-land 
i-j.v, are sugarcane, betel vine, plantain and turmeric. In South 
Kaiiai'a. tobacco sometimes follows the main rice crop in the 
coasial tracts. It must be understood, however, that all these 
(rops are confined to places where the soil is not too heavy and 
where facilities for irrigation and drainage exist. With the above 
general remarks the rotations adopted in each individual rice 
liact iii!i_\ be mentioned. The kind and nature of cultivation of 

the i-rops coming m rotation will depend upon the season in which 

lire is grown. 


Gan/am district.-ln the dry lands, dependent absolutely on 
rams, the rice is grown during the rainy season and the^land 


Season 

1 Jiiiie-September 

September-December .. 
tTamiary-April 


2 July-December 
Febniary-April 

3 September-December .. 
April-August 

4 First year 

Second and third years 
(July to December). 
Fourth year .. 


giuwn 

sunnhemp or gogu for fibre. 

xvice. 

to a certain 
extent black-gram also. These are sown 
either m the standing rice cron as in 

or after plouglj 

SS “‘-x 

Rice. 


Griiigelly. 

Rice 

Vegetables 

Sugarcane 

Rice 

Sugarcane . 


.■\Area adopting this rota- 
• J tion is very limited. 

[ Area addpting this rota- 
tion IS very limited. 
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li iloration tliaii those of the Godavari district. In both the 
rice occupies the land between June and December. In the 
Ea-tt?rn delta, after rice, sminhemp is grown on half the area of 
eaeli holding for fodder purposes, and in the other half, black 
a lid greengrams are grown for the grain. Eecently the practice 
of growing pillipesam for fodder as well as for green manure is 
on the increase. In the Western delta, there is a catch crop of 
sitiinliernp for fodder, or horsegram for grain, that follows rice, 
ihe land in both the deltas remains fallow between March and 
June. 


^ In the saline sandy soils of the Coastal tract, and the saline 
black clays of the Collair borders, rice occupies the land from 
Jmie to November, and the land remains fallow for the rest of 
the jeai. In the better portions of the soil, sunnhemp or pulses 
are also grown in the ofi-season. In parts of the Western delta, 
kiiovii as the Tungabhadra bed, wdiich consists of rich alluvial soils 
over a bed of sand, turmeric is grown extensively in one year 
and this IS followed in the next year, by either dry hudama rice, 
diilled_ along with redgram or other crops like maize, chillies and 
gTouiidnut. 


LUmjUpiii disinct---lri Chmgieput there is practically no 
mtatioii 111 wet lands, the rule being, rice followed by rice. 
Moweier, wherever rice is grown under well irrigation, a crop of 
ra^2 or pngolly IS in the hot w^eather. This obtains 

picicticaOy m every district where rice is grown as a garden crop 
^ in Ivorth Arcot, Salem, South Arcot, Madura anh Eamn J 
ilie ciopb giowm m rotation are several and varied. Cotton 
tlioJaw, tobacco, cumhu, onion, etc., are some of the other crops’ 
befeides ragi and gmgelly that come in rotation with rice. 


™ler.s.pply S t'hfcfuve^E' is Wikbll ten‘m'‘ ft''™ 

tl«e ye'ur, plantain and sugarcane are grown Z H \ 

in wet lands. g wn in lotation with rice 

-Vndnra diA'frict.— The wet lands ryf+iyo-D • • 

district adopt no rotation, rice being the only ^cro^^^ t/"" 
of green manure -irops like <laincha% slowty coming intoEomJ”^ 
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Sometimes in parts of Oliicacole taluk, samai (P. miliare) is sown 
in wet lands anticipating some grain produce, if rains are late. 
If, however, rains set in early, the samai crop is puddled in as 
a green manure and rice is planted. 

Vizagapatam district .—Rice is grown here both in garden lands 
and wet lands. In wet lands where the land is low lying only one 
rice crop is taken in the year but in other respects there is no 
difference in the cropping practice between garden and wet lands. 
A large number of crops is grown in rotation with rice. There 
is a large area under sugarcane in this district and wherever cane 
is not grown, three crops are taken in the year from the same land. 
The three seasons of the year are : 

(1) early (punasa )—March to June, 

(2) main (pedda pania)-^Ja\y to December, and 

(3) late ipyni )—December to April. 

A large number of crops is grown in each of the early and late 
seasons. Gumbii, ragi, gingelly, naaize, Bimlipatam jute, and 
onions are the crops grown m the early or punasa season. Bice 
is the main crop of pedda panta season. Ragi, gingelly and onions 
are grown in the late pyru season. One of the commonest rota¬ 
tion is ragi, rice and gingelly. In parts of the district indigo is 
grown mixed with gingelly in the late season after the harvest 
of rice. When gingelly is liarvested away, indigo spreads on the 
land and when ready, is cut and carted to the indigo factory. In 
these areas there is thus no punasa crop but, the rice crop is 
planted early which coming after the indigo crop and also getting 
the indigo refuse as manure, yields very well. 

Godavari district .—There are three portions of this district: 
the We.stern, tlie Central, and the Eastern delta, which all grow 
rice (;xtensively. Tlio rotation practices are not very different in 
the three tracts exei'pt that in the Eastern delta, sugarcane forms 
one of the rotation crops, its area in the other two deltas being 
insignificant. The rotations are different for the dry lands and 
the W(;i lands. In tlit; dry lands, in the first year, the dry rice, 
hudatna, is grown eitlua- as a pure crop or mixed with red-gram, 
cotton, gugu or sunnhemp. In the following year, there is no 
rice on the land hut gingelly is grown between Jmu and September, 
and crops like cholani, bengal-grarn or horse-gram between October 
and Eehruary. In tiic. wed lands, rice occupies the land between 
June, and iDccembm: followed by sunnhemp between December and 
February, 'rin* land generally remains fallow between February 
and June, (jr sometimes a. gingelly crop is taken between January 
and April. Tn years when the area gets its turn for growing a 
second crop of rice, it occupies the land between February and 
May. 

KislHa district. —ff'his district also contains two portions, the 
WcHterti and the Eastern delta. In both the deltas, only one 
crop of rice is grown in the year, the varieties grown being of a 

6.4 
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Tinnevelly district. —-In parts of the Tambraparni valley of the 
Tinnevelly district in single-crop lands which grow only a pishanam 
rice crop during September—March, crops lihe field beans and 
eholam are grown in the har season, June to October. Even in 
the double-crop areas, in certain parts, a crop of senna, ^ngelly, 
black or greengram is grown after the harvest of the pishanam 
rice. 

Coimbatore district. —The wet area of Coimbatore district is 
comparatively small, but wherever facilities exist, plantain or 
sugarcane is rotated with rice. In certain areas with a favom’ed 
water-supply where growing of two crops of rice was the rule, 
the early first crop is now being replaced by a groundnut crop. 
After the harvest of groundnut, the haulms are all puddled in as 
manure for the long duration samba crop. 

Malabar district. —In Malabar, in the double-crop areas in the 
valleys and in the single-crop terraced lands on the slopes of hills, 
rice "follows rice, except for a precarious catch crop of cow-pea in 
the former, and horsegxam in the latter. Even if no grain is 
obtained from these catch crops they are useful as green manure for 
the following main crop. 

In modan lands grown with dry rice, a regular rotation is 
practised. These lands are naturally very poor in fertility and 
have to be rested for two or three years after a year or two of 
cropping. The modan dry rice occupies the land from April 
to September. This may be followed by gtngelly, blackgram, or 
sweet potato. In some years samai may take the place of dry 
rice. In the northern taluks of the district ginger and tapioca 
may also be grown in rotation with rice. 

South Kanara.—The rice lands of South Kanara are not very 
different from those of Malabar except, that the water-supply is 
more copious. Growing of liorsegTam or other pulses like green* 
gram after rice in both single and double crop lands is more 
common here than in Malabar. 
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Implements 

Mature of the cultivation practised, 
tik iuinbtr of implements which have to be considered in con- 

many. The one universal 

iluii 'h Tlip Tilnn-J the country is the ordinary wooden 

Ld i'ruJ Zn thf dry ploughing is of course heavier 

•UU o-ooti Ipan the one used for the wet ploughing. 

I- cultivation of rice 

tbe iramiihu'-'' of flip nlmi i '*'0 the actual ploughing, 

inversion of the soil^obtainel ?Fk ploughing, the 

tant, it is not so ?n nnSr ^ by^a m^Id board plough is impor- 
«se a mould board pbuo-h^fr^he^ fi’ but still it will be useful to 

tan-ing ,he wefe o n^the “ 

Huaii mould board &o3 ^ number of 

now available, e.g., ae^Hmdustau ploughing are 

usefulness has been recocm?S ^ Cooper, etc., and their 

prices of these as comSred to^,h« ^ though the 

the means of many rice cultivators'”^°Aff^ plough are still, beyond 
Miliieiently, the puddling operation' have rotted 

just as good or as bad as anv othpr ' plough 

country. The dejith of puddle^ifimplement available in the 

l-ile .1,. biggol i. u',eh„i ' “>» 

rank growth of the crop wherever tLf u ^ ®®®“ by the 

dune previous to the rice crop The^fn! trenching 

«•■ Plouglting broadcast tields^io ^ 0^1 is also used 

A tmngnlar barrow can also bf nlTL'Sjp" -P- 

« W(H.den beam just nfis ufedf n\arts^f attached to 

ymces may profitably be used for Central Pro- 

tnals have been made in MtiItoo a P^*^dlmg rice soils but 
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While for dry rices all that is required is harrowing after 
sowing the seed, the cultivation of the wet rice involves good pre¬ 
paration of transplant fields as well as seed-beds. 

Levelling hoard ,—This serves an important purpose in levelling 
the field after puddling. It also compacts the mud to a certain 
extent. There are two kinds of levelling boards, one a flat heavy 
plank with a handle attached, and the other a beam with a 
V shaped groove cut deep into it. Where the mud has to be 
moved from one portion of the field to another, the latter serves 
the purpose better, as the hollow portion when dragged against 
the mud moves it more effectively. Even the former can be made 
to move the earth by the driver holding the handle up and keep¬ 
ing the plank in a slanting position but this gives an additional 
strain to the driver. If soils are not too deep the driver stands 
upon the levelling board as it moves, so that the compacting and 
levelling is done more satisfactorily. The levelling board is usually 
used only in the preparation of seed-beds where a good levelling 
is much more important than in the transplant field. The use 
of the levelling board in the transplant field will certainly be 
advantageous and it does not entail too much of additional cost. 
In certain parts of the delta where the soil becomes very loose on 
wetting, no ploughing is practicable, and stirring of the soil by 
coolies with their feet and levelling are the only operations attended 
to before planting. 

DrilL —Eor dry rices which are drilled in parts of Chingie- 
put, Kistna and Godavari the ordinary seed-drill is used, but no 
harrows are used for inter-cultivation. 


Waterdifting implements .—In garden cultivation of rice, water 
has to be lifted from wells. The most commonly used device is 
the simple mhote worked by bullocks as in Salem and Madura 
districts. Where the lift is only a few feet from the surface, the 
ordinary picottah is used. This is the most common method of 
lifting water in North Arcot and Vizagapatam districts. It may 
be a single picottah worked by a single man with a coiinter-j>oise 
at the other end of the oscillating beam, the capacity of the bucket 
being not more than three or four gallons; or a bigger one with 
a bucket of eight to ten gallons’ capacity with two or three 
men walking up and down on the oscillating beam besides 
man actually handling the bucket standing over the w^ell. The 
picottah is really a very efficient device for lifting w^ater, and is 
even better than the bullock mhote for small lifts. 


In wet land rice cultivation,^ the irrig-ation systems 
designed that water is generally directly let into the fields. But it 
may so happen that under certain special circumstances the level 
of the water in the canal or tank will go below ^the level tlm 
fields in which case water may have to be lifted by a^ tew teet 
Where the lift is small, say, 2 to 3 feet only, the one implement 
commonly used in the south is the swing basket. Two men work 
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this standing on either side holding the ropes attached to the 
basket. The capacity of the basket is not more than two to three 
gailoiis and it is fairly eiScient. Then there is the trough lift 
known as ‘ kareifn ' used in Kistna and Godavari districts to lift 
water to small heights of a few feet. The trough is made of a 
hollowed“Out palmyra trunk or wooden planks but recently iron 
troughs have been introduced in its place. Generally three to 
four men are employed to w-ork this. 

There is the w^-ater wheel or cliakram which is mostly used, 
not to lift water on to the land but to lift it off, i.e., to drain 
iow-lying swamps sufficiently to take a crop of rice therefrom. 
It is a paddle wdieel with tw^elve paddles of neat construction, 
w01 king in a slot, and made to revolve by means of the feet ; the 
slot is piovided with a shutter which can be let down before the 
wheel as soon as w^ork stops, to prevent water flowing back again. 
Inese w’ater wdieels w-ere generally in use in parts of Malabar but 
ox late they have been replaced by oil engines. 


The Aichimedean screw is exceedingly efficient for low lifts, 
and has been introduced in parts of Kistna district, for lifting 
water on to the lands just above ordinary irrigation level. It con¬ 
sists of cylinder, one end of which is made to dip under the 
surface of water. Within the cylinder is a spiral portion, the 
ettect of which is gradually to screw the water upwards when the 
^dinder is rotated. The screws are of different sizes of 5 to 
9 feet long and can be used to lift water to heights of feet to 
® machine can irrigate nearly one acre of land 
with b inches of wuiter in hours if the lift is below 2 feet. 

Lastly there are the oil engines which are efficient and more 
economical for nrigating large areas. The use of small oil engines 
for irrigating nee fields, ten to fifty acres in extent can be sin 

S^ollafr the borders 

Madras L that nT/f the largest oil-engine installation in 
nifff. “f* used for pumping water from the Kistna river 
irrigate the rice fields in the Divi island The 
installation consists of eight Diesel oil-engines, each of 160 brie 
horse-power and each driving a 39 inches centrifugal pump. The 

hntInstallation is at present about 30 000 acres 
but the area can be increased to forty or fifty thousand aCTes. 


Iheie are no machines of anv kind u< 5 p/^ in lom-. a.* 

In? wiSf tf'® agricultural labour ^ still ihefp 

and with the most intensive method of nVo o-ro-m; i nneap 

eonditions_ by enclosing small portions of^the afea^'^with^^^?^^ 
tight bunds, there is very little scone for iutrofiTi,^' ^ ^nter- 
machinery. The cleaning of the grain is also d?f ^ h 
labour the wuuou'mg tSaehine belug 

mgs. I he storing ot the produce has been aireadv delw u “I, 

does not involve the use of machinery of any kind^ 




CHAPTEK VIII 
Eice-milling 

Hand pounding of rice. —For consumption the grain has to be 
freed of its husk. The time honoured practice of pounding rice 
with the ordinary wooden pestle and mortar is well known. This 
is done usually by the womenfolk, and two women can husk 
and clean about 150 lb. of grain in a day of eight hours. There 
is an improved type of this to be found in parts of Malabar 
and South Kanara where the feet are used instead of the hands. 
This consists of a wooden beam, 6 feet to 8 feet long and works 
on the see-saw principle fixed to a pivot. To one end of the beam 
is fixed a short pestle and this drops into a wooden mortar, fixed 
in the ground. The mortar is filled with the grain and the-w^orker 
treads on the beam end opposite to the one to which the pestle 
is fixed and this lifts the pestle to 2 or 3 feet above the mortar. 
By suddenly releasing the pressure on the beam the pestle drops 
with force into the mortar and pounds the rice contained in it. 
This is usually worked by men, and is more arduous than the ordi¬ 
nary pestle and mortar though much more efficient. After a cer¬ 
tain amount of shelling is done the grain is removed from the 
mortar, the separated husk winnow^ed away and the unshelled grain 
put in again into the mortar for pounding. When the whole shell¬ 
ing is finished the rice is polished in the same mortar to remove 
the bran. Such hand-pounded rice can never get the same polish 
as that of a machine-milled rice. In some places as in South 
Kanara district, the tenant gives the landlord’s share as rice in 
neatly packed straw bundles, the rice pounding serving as an off¬ 
season work for his family. This indigenous method of pounding 
rice is becoming practically extinct except in the interior portions 
of Malabar and South Kanara. Whether the introduction of ma- 
chine milling has been all to the benefit of the rice consumers will 
be dealt with later. Because of the hard and tiresome nature of 
the hand-pounding and due to the rapid increase in the number 
of power-driven rice liullers even in the rural parts of the country, 
it has become difficult to get labour for pounding rice. Even the 
coolie classes who get wages paid to them in kind, usually take it to 
the nearest mill to get it pounded. 

Potoer milling .—Milling rice by power is now an established 
industry in the province, there being quite a number of mills in 
Tanjore, Kistna and Godavari districts. The industry has probably 
not developed on altogether desirable lines. In the chief milling 
districts, the industry has been detrimentally affected owing to 
the competition arising from an excessive number of mills. Few 
of the mills are operated continuously at their maximum capacity. 
The development has been on the installation of the single huller 
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mills driven by oil engines. These were considered at first to be 
a good beginning of rural industries and it was hoped it would 
pave the way for the establishment of large scale factories. Unfor¬ 
tunately, the number of these has become so many that in Tanjore 
district where rice milling was at first a most remunerative busi¬ 
ness, it has resulted in several of the mill owners losing heavily. 

There is also a fair number of large scale cone mills working 
on the Eangoon system in Tanjore, Kistna and Godavari districts, 
but the small hullers are to be found practically in every district, 
even in rural parts. While in Tanjore district, the large scale 
steam-driven mills calme in later after the single huller type, in 
Ivistna and Godavari districts, large scale mills have evolved 
directly from the hand milling stage. It is probable that either the 
sprit of enterprise is more fully developed in the Telugu districts or 
that there is a larger concentration of capital in the hands of indi- 
pduals which enables them to carry on industrial operation on a 
mge pale. Probably the availability of cheap water transport 
thmugh the canals in these districts has also contributed to this 
enterprise. 


Mdhng in big mills. -In the big mills, the preparation of the 
law rice crasiste in the gram being first delivered into the hopper 
ot the mill and in passing through the first preliminary cleaning 
machines, immatere gram, chaff, stones, grit and mud are removed^ 
u*¥“ elevators to the disc shelters. 

Trl* and husk are separated by blow- 

ere. The husk obtmned is used as fuel for the boilers generating 
steam. The rice obtained is passed through hullers for polishing 
once, twice or even thrice. In order to avoid too much of breakSf 

forttenht ifSf extending from three days to^a 

SSn ri Slower? operations. Thereafter the 

SSn fiTsteT separation of 

oroten grams. Most of the coarse rices prepared are not biffb lx- 

pohshed as they are required mainly by the poorer class of peoSe 
The fine rices, however are highly polished as the well-to-do^pS^le 
go m for only well-polished rices. In some of the imVp 
countries they have different trade nar^rL the r-te.! f 

haivested gram is poor m quality and rice from irrate ihTi 
stored for some time is always preferrS Tb£ f 
differences with regard to the onali+ir ‘ • ^ vanetal 

shorter duration gi^ng 

boderriS par- 

m the case of raw rice. The condifioTio ^'tiportance as 

boiled rice are the time of ieZg 4° “ P“'- 

renewal of water during steeping the’^T^ 
amount and nature of drying'^gifen beta miltof'™'”®' 
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The grain is first steeped in water in masonry tanks of the 
capacity of 300 to 400 bags, for a period varying from 24 to 72 
hours according to the nature of the grain. New and wet grain 
requires a longer soaking period than dry and old grain. In the 
Circars where steeping is done in warm water, the soaking period 
is restricted to 24 hours. In Tanjore, cold water is used with a 
longer soaking period, and the water is changed every 24 hours. 
The advantages in the longer soaking in cold water are stated to 
be-reduction in the percentage of breakage and a higher percen¬ 
tage of rice to paddy. But the colour and flavour of rice get 
affected unless care is bestowed to change the water" at intervals. 
The steeped grain is then conveyed to wrought iron drums of 20 to 
50 bags capacity, where it is subjected to live steam under pressure 
for 10 to 12 minutes. The steamed grain is removed quickly and 
is either spread in thin layers for drying on special floors or allowed 
to remain in heaps for some time according to the variety and the 
market for which the finished product is intended. In the case of 
vadan samha variety of Tanjore district, it is said that it should be 
kept in heaps for some time as otherwise breakage results in 
milling. In the drying floors the steamed grain is exposed to the 
direct rays of the sun for about eight hours or so, being raked over 
at intervals until dry. The drying has to be done with care as 
either overdrying or insufficient drying affects the milling quali¬ 
ties. The milling of the par-boiled grain is similar to that already 
described for milling raw rice. 

Recently two changes have been introduced to get over some of 
the defects in the par-boiling process in the big mills. In the 
Circars in addition to the usual steaming of the grain after soaking, 
the dry grain is first steamed under pressure for 10 minutes and 
then conveyed to the soaking tanks filled with cold water and then 
allowed to remain there for 24 hours. Though this extra steaming 
process entails an additional expenditure of an anna and a half per 
bag, the keeping quality of rice is enhanced and the produce 
resembles rice prepared from old grain. In the Tanjore district 
the large steaming tanks are now being replaced by smaller ones to 
facilitate the expeditious removal of the grain for drying as any 
delay is said to affect the colour of milled rice obtained. Opinions 
vary among the millers about the effect of the variations in the 
practices of soaking, steaming, dr}dng, etc., on the quality of rice. 
They are mostly empirical and there is no scientific background 
for them. 

The method of par-boiling grain in small mills differs slightly 
from the one described above. Here the grain is first soaked in 
tubs or masonry tanks for 18 to 24 hours and then conveyed to 
rectangular hot iron pans fitted with iron gauze inside to allow 
space for steam to be generated. The soaked grain is directly boiled 
oyer fire at atmospheric pressure for two hours. Then the grain is 
spread out immediately to dry in the sun and under shade in the 
night. In certain places they provide even roofs over the drying 
floor during nights as it is supposed to improve the quality of rice. 
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Milling in small mills .—In the .small mills liieri' i-- iu» 
shelling. Here husking and poliatiing are butli done in one npera- 
fcion. There is no separate polisher, the grain being pushed ihruiigh 
twice through the hulling cylinder. There are sunu^ inherent 
defects in the small mills as com2')ared to tlie big nulls, which 
consist of a sheller, iiuller, aspirator and blower, 'riu* |a‘reent.agi> of 
finished rice obtained is poor, the coat of reiiowals exees.-.i\e ami 
the husk is often wasted. Further the breakage of grain i.a laai- 
siderable and the appearance and finish of the rice distinctly infe¬ 
rior. Also owing to the absence of any means of clcaniii!.'. i»r .•■cjiu 
rating the grain, the husk and bran obtained from these nidls 
remain together and consequently I'e.lch a, very low pri<'c as cattle 
feed. The fuel value of this mixed by-product is also low and it 
is often thrown away, the demand being small. The pure bran 
obtained from the big mills conunands a high price and add.s to the> 
receipts. 

Colouring finished rice .—In the prej)aration of raw rice accor¬ 
ding to the requirements of special’ tracts where a preferenet. is 
shown for rices with either a yellowi.sh or reddish tinge, the millers 
add some colouring matter during jiolisliing, (ui'uuM'ic or voilow 
ochre for the yellow tinge and .red ochre for the red ‘tinge. 
The par-boiled rice before it is bagged is somciimi-s mixed wiih 
a white flour ,which .acts as an ahslabing agmit of nmi.stairc and 
gives the rice an attractive whiti.sh colour. Tii(\ ricc.s of flu; 
European markets particularly those coming from lialy, Spain aiul 
America, have all got a beautiful shining lustre and II'luislucenia* 
which they do not naturally po.ssess. It was pointed out prcviou.slv 
that special precautions ai’e taken in the harvesting, threshing, and 
drying of the produce to improve the. (piality of the rice ohfained. 
But there is also a special process ol artificial gia/,ing that is adopt¬ 
ed. The finished polished rice is treated witli .a mixtinv! of nil.- 
and glucose. In Italy, the so-callcd ‘ oiled rict! ’ i.s pixqiared by 
treating the polished rice with a fine odourless oil which imparls ":i 
lustre to the kernel. Sometimes it is usna.l to add a. small quantity 
of ordinary blue, as used in laundries, to accentnale the uldicne:-.-. 
of the product. 


^ Costs of milling .—The cost of husking rice by the hand-ponnil- 
mg method varies from place to place according'to the local lalxair 
charges. Near big urban centres where labour wages an* high, 
the_husking charges will be more and in some places it may evci) 
be impossible to obtain labour for this wmrk. It will be rouuldv 
8 to 12 annas to mill a bag of whole grain. In som.‘ plan's 
the charges are paid in kind, at so many measures of dean rice 
for a bag of whole grain. The coolies that do the Imskinu' invaria- 
bly get a share of the broken rice obtained. 


• the charges vary from place to place accord- 

mg to the location. If the mill is within a town, a hio-her r;itc is 
charged than when it is in a rural part. The charges of milling 
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in these mills vary from 6 to 8 annas per 150 lb, of whole 
grain and all the husk, bran, etc., are returned to the producer. 

In some of the mills situated in rural parts, the miller retains the 
husk and bran and charges proportionately less for milling. 

In the big mills of Godavari the charges for preparing par-boiled 
rice come to about seven annas per bag of 164 lb. of rice. In 
Nellore the charges vary from Es. 25 to Es. 30 per 100 bags of 
grain. In Tanjore the charges are higher, amounting to nearly 12 
annas per bag. The milling charges, to a certain extent, depend 
upon the saleability of the by-products of the mill. 

Rice—How consumed. —The consumption of rice takes place in 
this province in two forms, one as raw rice and the other as par¬ 
boiled rice, and they vary in the different parts of the Province. 
In Tamil districts the consumption of raw rice is generally confined 
to the well-to-do classes while all the labourers and poor classes 
eat only boiled rice. In the Circars and Ceded districts however, 
all classes of people irrespective of their status, use mostly raw rice. 
In Malabar, the consumption is exclusively of par-boiled rice with 
all classes, of people. In the case of the production of raw rice, 
the grain in husk is taken straight to the huller whereas in the 
case of par-boiled rice the grain has got to be first boiled and then 
dried before milling. Poor people who wish to mill small quanti¬ 
ties of grain for their consumption take it to the small mills either 
as fresh grain or as par-boiled grain according to their require¬ 
ments and get it milled for a definite charge levied. In the case 
of the large mills, however, the millers themselves/either on 
their own or on behalf of rice merchants, take the raw grain, 
par-boil it and then prepare boiled rice. Eecently in the southern 
districts, even the small millers provide facilities or undertake 
to par-boil the grain first and then mill it, there being a separate 
charge levied at so much per bag for the par-boiling process. 
While almost all the big mills in Tanjore district prepare only 
boiled rice, most of the mills in Kistna and Godavari districts pre¬ 
pare raw rice. 

By-products of the mill and their uses — Husk. —^There is 
the outer husk which comes off first and this is absolutely 
useless except as fuel. It contains a very high proportion 
of silica and can hardly be used as feeding material for live¬ 
stock. In the big mills this is first removed by shelling and is 
exclusively used as fuel for the steam engines working the mills. 
There would still be a large amount of this left over after using 
as fuel, and it is a common feature to see large accumulation of 
the material round about mills. It has been demonstrated in 
Coimbatore that this husk can be converted into activated char¬ 
coal, useful ill the manufacture of good cream coloured jaggery. 

Bran and meal. —The grain after the removal of the husk is 
usually brown and contains a thin inner husk covering the kernel. 
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llie mner liusk is called the bran layer and is firmly attached to the 
gidiji. Polishing of rice consists in the removal of this layer partly 
or compierely according to the degree of polishing given. In hand- 
[-onnding, tiie removal of the layer is never complete. The bran 
obtained by polishing is a highly nutritive substance containing 
proteins, oils, etc., and is of great value as a feeding material for 
hVestoek and is sold as such by most of tihe mill owners thus getting 
thejn a monetary return. This is used even as a human food, 
pirticularly as a remedy for beri-beri. During the polishing pro¬ 
cess, there is a large amount of ‘ germs ’ from the grain which get 
removed along with the bran. The bran and the germ contain 
the most nourishing properties of grain. As the germ is rich in 
oil, care must be taken that the meal co-ntaining this is not stored 

quickly gets rancid. In the small single 
w however, the bran and the husk come out 

together in a povdered condition and unless the broken husk can 

firn^mVfnnT mixture 

in ■inirn il- ^9 ’ reported that digestive disorders are common 

111 ariiiiia-lfe led on tins mixed material. 


■dvnvfoeom^'-, whatever way it is done, there must 

to bf separSed fmm and this has 

td^S ScZini "t: 

less* grain hardens it and makes it 

varietiS am unfit to ‘ ^riration 

variably par-boiled Lfore Sn? 

being confined to the better cl«s. ling °Blrwh“ 

t£ wTri5:fiS%bSe“ 

and secondly tie produce is intoded mai£ly“foPthT?°® *7* 

■'ery little breakage and hence the Quantity quilling, there is 
IS small. There is no regular outpul or demand^fiT Produced 
broken rice. In other rice-exnortino- fur locally obtained 

biam the milled grain consists^! mixtur^*f*T® ®rirma and 
a good amount of breakage in millinf sir,? ^®ading to 

here are put in the international market ® Woduoed 

tion ot all broken grains is imirTant sni elimina- 

a fair amount of broken rice ^ consequently there is 

While the higher grades of these broken^hc^^m^^^ fhe market, 

ably with nee of finer varieties the geTerS 
that can be disposed of for what it lill fetch ^ by-prodnct 
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This broken rice is largely consumed as such by the poorer 
classesj mainly labourers, and it is also utilized by the Indian 
restaurants and the innumerable tea shops where it is ground into 
flour for making cakes. A small quantity of inferior broken rice 
is used in the preparatio-n of conjee required by washermen and 
weavers for stifening purposes. In other countries the broken 
rice is used for the manufacture of rice flour, in the brewing of 
beer for which it finds a ready sale in the continent, for the manu¬ 
facture of starch for which it is well suited, and for the production 
of alcohol. In French-Indo-China and other places there are large 
distilleries devoted to the manufacture of spirit and allied products 
on an extended scale, the raw material in all cases being broken 
rice. The famous Japanese spirit sake and the more potent 
Chinese shemshu are obtained by distilling broken rice. It is also 
used for a similar purpose in the Dutch East Indies. Eice flour 
can not only be used for the preparation of cakes and bread but 
is also useful in the preparation of patent foods and toilet powders. 

Classification of rice in the markets .—Apart from the botanical 
classification that is referred to later, the rices that come into 
the market can be classified according to the following grain 
characteristics all of which are concerned with the milling :— 

(1) Size of grain—whether fine, medium or coarse. 

(2) Colour of rice—whether red or white. 

(3) Texture of rice—whether hard and flinty or soft and 
mealy. 

(4) Milling qualities. 

(5) Outtm-n of rice to grain. 

Size of grain .—The size classification is based on the ratio of 
the breadth to the length of grain, the greater this ratio, the finer 
being the rice. The finer rices are preferred by the well-to-do 
classes and fetch a better price in the market. The size is pro¬ 
bably not important in the case of par-boiled rice which is the 
form in which most of the rice is consumed by a large percentage 
of the population. Though the size of grain may be a varietal 
character, it is also influenced by seasons and soils. A finer variety 
tends to become coarse when cultivated continuously in rich heaw 
deltaic soils. As examples of such a change, the case of GEB. 24 
in Godavari and the Nellore samba in Tanjore may be mentioned. 
This tendency to become coarse will naturally afiect any premium 
it might be getting in the market. Gunupnr sannam grown in the 
Agency tracts is considered finer and fetches a better price than the 
same grown in the plains of Vizagapatam district. Similarly if a 
rice is grown on an exhausted soil, the size of the grain tends to 
become smaller. 

The rice may be classified into coarse, medium and fine. 
Varieties, mypali of Vizagapatam, basangi, konamani, garika- 
sannavgri and atragada of Godavari, kusuma of Zistna, vadan- 
samba of Nellore and Chingleput, kar and ottadan of Tanjore 
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hianuvari and kar of Tinnevelly, kayama and thavalakkannan of 
Miihihar, all belong to the coarse group. The distinction between 
medium and fine rices is not so sharp, but still as examples of 
medium rices may be mentioned ratnnchudi of Ganjam, hrishna- 
kniiikulu and akkullu of Godavari, molagulukulu of Nellor© and 
anaikomban of Tinnevelly. As examples of really fine rices, 
GEE. 24 of Coimbatore, vankisannam of Kistna, sirumani of 
Tanjore, jeeragasamba of South Arcot and Tinnevelly may be 
mentioned. Among the fine rices are included not only those 
which are thin and long but also short roundish grains. 

Colour of rice. —So far as colour is concerned there are only 
two grades recognized, red and white. There is also a black rice 
and also rices of other colours that could be produced experi¬ 
mentally by crossing, as brown, grey-brown, gold, light-red, etc., 
but they are not all important. The colour of rice is confined only 
to the fruit coat or the bran layer and even the deeply pigmented 
nces as the black can be made to appear white by good polishing. 
There is no_ rice_ where the kernel inside is coloured. As regards 
red and wAite rice, white is generally preferred although red is 
considered more_ nutritious. This again varies with the tracts. 
iUost of the varieties grown in Malabar are red-riced and so also 
a number of them grown in the Tamil districts of Tinnevellv 
Madura Tanjore and Chingleput. The red rices produced 
in the Province are generally consumed by the poorer classes of 
people while in Malabar, most people irrespective of their status 
use only red nee. In ordinary hand-milling, the red rice can never 
be polished, into white. In machine-milling if the colour has got 
to be removed the polishing will have to be done verv thoroughlv 
resulting m a large amount of loss both by breakage and by reduc- 
tion in the percentage outturn of clean rice. Even then such 

fhe t^e"o11ele?^™^ differentiated frorwMtT, 

faZ objectionable feature Ld the percen- 

soft grains and hence obtain a better nrice fn 
general rule, all the short duration kar varirtiS^r??®*’ ^ 
are soft and have to be converted intn k u ^ province 
may mainly be a varietarSete? 

to have some effect on it Gardek E do seem 

obtained from fields under well irrmation^,- ^ produce 

tbp ^ ion, IS Considered harder than 


the produce grown in the deltas. The^stateT/fh harder than 
it IS harvested and the method of qtnrlfrr +1 which 

po.ntea ..,eaay. ™ 
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MtUiiuj qiiahtLcs. Apart from varietal differences, the miHint r 
f]uali(iies iipon the .size and shape of grain, and on the 

(.■.oiiditious (il liiU'\i/sL atul .stoi-uge. Thin long grains break more 
111 iniiiiiiy tliaii hold or sniaill round grains. Tho slicll- 
ing IS very iiiiicli easier in the round grains. Almost all the 
iinportaat ciounucrcial nces of Japan, Spain and Italy belong to 
thij roundish type, '’.rhe milling qualities can be improved by 
adjiisoing life liarvcst praolict's. It is the difference in the harvest 
praotieqs I hat. makes tlio iicllorc samba of Nellore better than the 
same nee grown m h'anjnre. The presence of grains of different 
sizes paiiieuiar y aileels the milling, but this is not of importance 
111 .Madras as ilu'ru is never a mixing of varieties before milling. 


(UiHurn of rlran. rim t.u f/rain.—The percentage of clean rice to 
whole grain is es-Mmlially a varietal character although the pre¬ 
sence of cliali and liall-Iilled grains in the sample contribute to a 
low out I urn. .J^xee.so.ive delay in liarvest gives rise to a high per¬ 
centage o| brviikage in milling raw rice. The varieties like 
mobiqiiluhnIii -Auti (Jl'dbiil. may be mentioned as examples of 
(lio.se Ilia! give a liigii outturn of rice to whole grain. Taniore 
sinuiuDit lariely also ^gives a liigJier percentage of rice to whole 
giain than oliiers. Thin long grains like banku give rather a 
poorer pereenliige of nee. to wliole grain than others. Since it is 
tlie^ (juaidity ol whole (dean nec that is taken into consideration, 
any raa? that breaks niuch during iiulliug must give a low per- 
een age ol rice. Tho percentage determined by actual small 
husking tests will be diflerent from what is obtained in the big 
mills, it i.s^iLsuiilly taken as about 50 per cent, by volume, and 
as abmii, (jfi-. per eenl. by weight. Under laboratory conditions 
among the number of \arie(ies tried in Coimbatore mere shelling, 
i.e., the rmuiwiil <jJ the husk alone, gives 55 to 61 per cent, by 
\ulimu- and to 7(;r |,er cent, by weight of rice to whole grain. 









CHAPTER IX 
Food Value op Eice 

Losses due to milling. —Eice, as was stated already, is the 
staple food of more than half the population of the world. There 
is no doubt that the produce as obtained from the field freed from 
the husk only, is nutritious, easily digested, easily prepared and 
more than all, is relatively cheap in the place of production. The 
grain contains besides, a large amount of starch, protein, fat, 
mineral and fibrous matter and most important of them all, the 
nerve recuperative vitamin B. The protein of rice from the 
nutrition point of view is considered superior to that of wheat 
or maize, resembling more that of animal tissues. But the grain 
with all these contents is quite different from the one that is ordi¬ 
narily consumed. It is now well known that the food value of the 
gram is very much lowered by subjecting it to machine-milling 
and good polishing. The craze for the nice-looking white rice 
is one of the evils of modern civilization, where quality is for¬ 
saken for the sake of appearance. It is the bran layer that con¬ 
tains this vitamin and also most of the protein, practically all 
fats, minerals and phosphorous compounds. It was pointed out 
already that in machine-milling this bran layer is removed com¬ 
pletely. It may be taken definitely that the better the polish and 
appearance of the rice, the less nutritious it is. The polished rice 
contains nothing but starch, besides a small quantity of protein 
oils and mineral matter. The disease ‘ beri-beri’ cLmon 
oriental nations has now been definitely 

n?nnlA Vitamin B, in the food taken by the 

people. It IS prevalent only with people whose chief diet is 

particularly when it is not accompanied 
by foods richer in protein as fish or pulses. So long as peoplfwSe 
eating only hand-pounded nee where the complete removal of the 
bran layer is impossible, this nutrition deficiency disease was nnf 
known Food reformers of modern times hav^Len preacISAo 
people to go bEck to bEDd-pouiided rice hnf -f-Vio ^ 

with the BcVit, of hatta-mS rice rthfm^ke* bS k 

P»,B,ble to pot on the market what is kno^ aa ■ '"■““t 

and this JapaS ie ateTdolST X^ 

used to eating highly polished rm’p iht ® people are 
to unpolished rice! kf unpolished rice 

cult to cook and anart ifo k ^ i more diffi- 

cooked, it opens out without retamin<^ltq^Qha 

to the tongue. But it is all a question of whS 
< one m aconslomed to eating brown rice, h. kmo 
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now 

J-JltiLiy clJLLLUXig iJJLiO CU-UV^au^U. middle- 

claHHi’s to inakc them eschew polished rice. When once the 
di'inund lor brown unpolished rice is set np, the supply in the 
i,iiirk<-t. will naturally follow. The production of brown rice will 
i„' no.-^sibti' only with the large mills provided with shellers. If 
a sin'ail amount of polishing can also le done in these 
still r<‘t;Vmin;4 much of the nutritive ingredients. 

/iO.s'.s'C.s' in coohificj .—Besides the loss in the nutritive value of 
tlu- ml'iin by niiUing and polishing there are also further losses 
„c<Mirrhm' in the way the grain is usually cooked and eaten. 
Hr. nmkiTtg, the rice is first washed thoroughly twice or thnee 
'• cur water, which removes all traces of bran that may still be 
I to the grain. Again the rice is boiled with more water 

llijin wliat the f^rain could absorb when ^swelling, so that there is 
• 1 . certuiu amount of thick supernatent liquid with probably some 
' ■ •'1 ncbtcr nroteins and starches dissolved in it, and this is 

'S; rice. The prepcrclion o! ncc m the 

JiiX’ ™ improvement and prevents tta evil. 

,?om Ih'rlr^'elltnt "2Sl" 5 

contained m the bran, is pp . ^ mixed in water, 

cure obtained by the r?ces, they try to 

'I’liough Japanese people are also us g p They have a 

!>f the nutritive other 

method of jireparing grec P _ oicm added first. After some time 

I .. ot! ?heTeav2 are tonnd to have 

,;vcn when the bran is ^a,shed ^ , bran and thus its valuable 
absorbed the vitamin contained in the bran 

'"’“‘■’rll-'ld that - Kl.fp«e&lt“t^ 

Hut in such a „„mes in which is not so in the ca^ 

the Japanese diet, _ fish oft vegetables and pulses 

of the South te South Indian diet except probal y 

not form a necessary part o 

with the well-to-do classes. ^ leri-heri is, however 

Par-hoiled rice.— The ume par-boiled rice. It n 

?cpie °t,h'’?;d°S°™' 

all classes of people is 

?A 


18 



Handbook on Rice in Madras 



im 


rjce. That par-boiled rice is comparatively more nutritive than 
ravt is recognized but why it should be so is not sufficiently 
luidriviood. It is considered that some of the valuable principles in 
the bi an layers diffuse into the endosperm during the process of 

removed during milling and polishing. 
t«)a leiDiTuers iiiight as well carry on propaganda recommending 
je^ use oi par-boiled rice instead of raw rice. There will be no 
C!a;e!Lty m obtaining high grades of par-boiled rice on the market, 
T'l h be the next best thing to do if unpolished raw 

Te b? 1 of tile par-boiled 

SarouT Tf cooked rice and the peculiar 

of better ratrlS "" foregoing appearance for the sake 

a .he n„t„tive value of the difS-eTrioel aS 

oompositioT ahWh delif. 
protlin and starct W 

different varieties McCa^rfson a unpolished rices of 

that rices orovS unS a found by actual feeding trials 

Dutritious than the rice erown^und^^'f more 

If it is possible to grow ScT^s eSnLSlf conditions, 

conditions as in the latter it shnnlri ^ under the former 
would mean a complete alterhio^to^tl^''°''h ^‘i^^^fagfous. This 
adopted with this crop. Certain varietto p’uctices usually 

to f ow and give satfsfai^fS yiebra' 

at the Maruter station under semi p.. + o^ample, the hasangi 

extend this, we Z lT 

rice but also solving the difficultv of nutritious 

« to be iu 

nutritious than white 

;n.e It is inowu thit J tlVn„Wt?ve ™ 

tated ,n tl:e bten leyer. Seotiouf of fl.ffrT^ “« 

at Coimbatore end it i Sml SZ tS'? 

b an la^er vanes in different varieties Vr!?l of this 

thicker bran layers. It is possible tbit usually 

tS, “"fritious than those TSu “ust 

There are again differovvr. ■ x. ^ -‘■'Madagascar, etc. 

aor. 

e>-nerai(y considered 
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less nutritious than long duration ones, unless they are converted 
into par-boiled rice. Whether the difl'erence consists only in the 
cooking qualities or whether such cooking qualities are related to 
their nutritive values is not known. The process of chemical 
changes in the grain as it ripens in the plant in the field is being 
followed and any differences observed m such changes between an 
early and a late rice should throw light on this question. 

Storing of grain was considered previously but very little is 
known about the relationship between nutrition and storage. Eice 
immediately after harvest is unfit for consumption as raw rice and 
has to be stored for some time, the period of storing depending 
upon the variety. Some varieties like GEB. 24 become fit for 
consumption much sooner than others of similar duration. If 
consurnption of fresh rice is inevitable it has to be converted into 
par-boiled rice. What the changes are that take place during 
storage, is not understood and it is only recently definite investi¬ 
gations have been taken up by a special Bio-chemist at the Indian 
Institute of Science, Bangalore. That fresh rice is poor in 
quality is evident, from its poor cooking qualities, its less wholesome 
nature for consumption bringing on digestive disorders, the smaller 
volume of cooked rice it gives, etc., apart from the difficulty 
involved in milling fresh grain without breakage. Probably 
during storage the process of ripening initiated when the crop is 
in the field continues and some of the complex carbohydrates are 
converted into simpler ones by the action of enzymes. 

The amount of moisture present in the grain at the time of 
storage and the conditions of storage also influence such changes. 
Grains stored in air-tight receptacles become fit for consumption 
sooner tban those stored with free access to ah*. Sometimes to 
hasten ripening, the grain is stored in underground air-tight 
pits and such grain after remaining in the pit for about two 
months gets the same cooking quality of grain nearly a year old 
in storage. The characteristics of old rice of good quality are,—it 
takes longer time to cook, absorbs larger amounts of water while 
cooking, does not get squashy unless the cooking is very much 
overdone and does not dry hard if left long after cooking. Eegular 
storage experiments combined with periodical cooking tests have 
been undertaken in Coimbatore and these should throw light on 
this complicated problem. 

As regards the materials used for glazing and artificial coating 
of polished rice, they are mainly mineral matter and have no food 
value. Generally rice is washed in water before cooking and this 
should remove all this extraneous matter. Even if it does not, 
the whole of the glazing disappears while the rice is being cooked. 
In the United States of America one of the Food Inspection 
Division directs that glazed rice shall be labelled in all cases with 
the name of glazing material used, and dealers add to the label 
the words “ remove by washing befoie using. 
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liiere are two rice preparations that are very commonly used 
m the south, namely, the beaten rice and the puffed rice. The 
prodnction of these is still a minor cottage industry in certain 
rural parts. ^ Certain special varieties arc chosen for the prepara¬ 
tions as particularly suitable. The process of preparing these is so 
well known to every household in the country that there is no 
necessity to describe it. 

Beaten nee.—In the case of the beaten rice, its value depends 
* i extent to which the rice has been beaten. The thinner 
e beaten ricetiie better, as it easily soaks and becomes soft for 

white rices are used for this 
peparation according to the demands in the locality. South 
kanara is the district where the best beaten rice is proceed It 
IS a common article of food taken as it is, with a littirSy'and 

“ ““ ” '“-i Seed 

prepared 

is Slf spongy. The projortion of puffed^^fee^^to 

poor, orSr ./"e‘f 

districts. Like beaten rice th^A oi parts of several 

principles of whole rice and wpII t>t-^ ^ ^ nutrient 

can easily replace the imnnrtA,! prepared beaten and puffed rice 
foods like shredded wheat ®^pensive breakfast 

educated m.daM:l;"e:p,; 5'£ ^uttry’l'”'' 

Thifrir stataus rice. 

quantities in Madras. It does nnt'^ifu ®“all 

starch is present in a different form ^ gluten but the 

wholesome food and it would be ® 

it. It cannot be cooked like ordinaTO^^^ to make greater use of 
which is the ideal way of preparing but can be steamed 

Mixed with a little sugar ^and shreS consumption, 

excellent and sustaining food. ^ coconut it makes an 



CHAPTER X 
ivli'l'', Bkrd 

(icritiinniii'it. —C)uaiity cil' seed depends upon its germinating 
capacity. J.tupidity arui liigh percentage of germination are very 
iiupnrlant, d’he germination greatly depends upon the method 
of storing the seed. It is possible that in some cases the grain as 
soon as it is harvested from the held may give a satisfactory 
germinal ion hut il. is mure an exception than a rule. In a majority 
of case.s the. grain has l.o he stored for some time after harvest 
before sowing, (leiierally the grain intended for seed purposes is 
dried tlioroiigidy after harvest and then stored. As was pointed out 
already l he'mainteiianee of viability of the grain depends upon 
the shiring eondilintis. With the 'most common method of pre- 
si'i-ving seed in gunrdes, the seed is liable to absorb moisture parti- 
e.ularl.'^ if the period pas.ses through a wet or rainy spell. If the 
quanlRy of moisture so ahsorheii exceeds a limit, the seed is 
likely To lose its viability. Thi.s is the reason for the seed of 
ijuTikusdiuKivtU'i, the (diiel seeon<l-crop variety of Godavari, 
harvesled in .May. heeoming unfit for sowing next January, as it 
has to pass through two wet periods in the meanwhile. This can 
however he salLs'l'actorily avoided by either drying the seed at 
intervals or by storing ft in air-tight receptacles such as metallic 
bins. 

Testing gcrinination .—A good stand of the crop cannot be 
obtained unle.ss the germma.laon is satisfactory. Instead of seeing 
whether the gcrminaliiui is satisfaetory after the seed has been 
aelually sowi" in the. field, if a small preliminary test could 
be made of thi> viability of the. grain, much of unnecessary loss 
might he avoided. .\ small samide; of the grain intended for seed 
purpose.s 'may he drawn and sown in a pot or tray containing 
moist sand the numher of grains that germinate within the 
first three or four davs out of every 100 grains sown represent 
the percentage viability of the grain. If the germination is more 
than 00 {ler cent, wi'lhin the first four or five days, it can be 
taken as satisfactory. It may sometimes be argued that after 
making this test the ijuantity of seed to be sown could be 
increa.sed proportionatelv, i.m, if a sample gives only 50 per cent, 
germination, the defect could he got over by using double the 
normal seed rate. This is not, however, quite a correct procedure 
as the germination in the field is quite different from the germina¬ 
tion in a pot under laboratory conditions. The field conditions 
can never he uniform and it is impossible to get a cent, per cent. 

ttlihou^'h llu* hibor^tory tests might ha'vo givcB this 
funire. Any seed which is only slightly defective in germination 
under tlie laboratory test, is likely to prove very much worse under 
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iLe lieid conditions. Any seed which gives less than 70 per cent, 
gei'.’jiinatiuu under laboratory conditions should never be sown if 
it could be helped. 

Resting 'period.—Wkm conducting germination test, we must 
take into consideration, the time when the grain was harvested. 
VVliile some varieties of rice can germinate immediately after har¬ 
vest, others requu-e a resting period before they can germinate, 
ine varieties that do not require the resting period are those which 
un ^casions when the weather is wet or the crop is blown down 
at the time of harvest, begin to germinate in the head itself. These 
^ early. Generally short duration varie- 
after harvest without any rest as 
^limnahi garikasannavari, kumvat, etc. Rasangi, is however 

Stin “£ f montls of 

per o7rJ ^^^leties generally require a resting 

to his 7 p 1 7’ being an exception 

pm- od or lot “y resting 

peiioa 01 not, can be gained only by actual test. ® 

niir^b? Bengal and British Guiana, also point 

out that while early varieties hardly require a resting US iSe 

thp pnlfh’ot "^aiieties that require a resting period 

tki7 * 7 “eedT?"nl germinttirty 

the Mtchen fire ’ in i ^ ® smoke of 

months’ resting'period7mSno-“^®® which require about three 
centage by aboutho to SO ne “creases the germination per- 
ceaser to hav^i anv effer-? Ji if* bat it 

bad the required i4ting period by\te7°''*^' 

S r4?^ r*’ 

be used for seed purnnsp« I'l vorv,,-. such grain is to 

the ordinary resting period may b^proIongS!"®^ 

by the method of 

conditions of storage, 

Mo^hly germination tests conducted^in’ 

GEB. 24 seed maintained its viability Si fSlffn^*°7 
harvest, after which time there was ^ f months after 

after 24 months’ storage, 5 

months had__^ elapsed from the beo-innino- of^+f 
good lor 15 months but dmnno/i “--f te®t. Co. 1 was 
2^ months. Oo. 3 ai^d fsh^Sf 1 ^ m"' “ 

months, dropped rapidly. They sbnf-ff "^“^^tion and after 
germmation after 24 months ThL f 20 per cent. 
™shon among the raSSs. GeTerX h ” • Af of 

germinates very quickly after haiwSf Stboni^be _ seed that 
that loses its viability sooner. ^ resting period. 
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Rate of germination .—Even among varieties harvested at the 
same condition of ripening, the rapidity of seed germination when 
sown may vary. In getting a satisfactory stand in the seed-bed not 
only the total germination but also the short interval within which 
this germination is attained, is an important consideration. There 
is evidently a great deal of varietal variation with regard to this 
characteristic. At Coimbatore, where every year a large number 
of varieties is sown at the same time, observations taken with 
regard to the rate of germination of the varieties in the seed-bed 
showed that while some varieties finished their germination in 
a couple of days, others dragged on for nearly a week. GEB. 24 
was markedly slower in germination than others. Apart from 
other morphological differences, this variation has probably sorne- 
thing to do with the thickness of the husk. The seed remain¬ 
ing dormant in the soil or germinating very slowly is a wild 
character and in several of the wild lices of our collections, the 
germination is found to be veiy slow and protracted. The seed 
of wild rices is found to remain dormant in the soil even for a 
year. The progenies of crosses between cultivated and wild types 
are found to exhibit this character in varying degrees suggesting 
that it is an inherited character. 

Delayed and slow germination is characteristic of not only old 
seed but also fresh seed that has been stored defectively, exposed 
to wet weather. One way of overcoming this difficulty of delayed 
germination is to give’the seed a longer soaking in water before 
sowing. 

InfluenGe of temperature .—The germination of rice is influ¬ 
enced by temperature, there being a wide range of optimum 
conditions. It germinates when subjected to a range in tempera¬ 
ture from 42° E to 117 ° F or between 65° F and 71° F during 
the period of germination. Apart from varietal differences all 
rices germinate quicker at higher than at lower temperatures. 
There is very little germination beyond 108° E and the seeds are 
practically killed at 122° F. That temperature influences the 
rapidity of germination is evident from the fact that during the 
months of November-December when the atmospheric temperature 
is low in a greater part of the Pmvince, the germination is always 
slower than when sown in July-August when the temperature is 
usually higher. 

This temperature difference has probably a relation to the 
water-absorbing nature of the seed. Rice being a semi-aquatic 
crop, the grain absorbs water better under submerged conditions. 
Rice seed has a remarkable power of withstanding the action of 
water wdien steeped and this is probably due to the comparative- 
insolubility of the nutrients in the seed. Though rice can germi¬ 
nate freely under water, germination is greatly retarded if the- 
moisture in the soil wdiere it is sown falls below 27 per cent. 
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6uc of grain influencing germination and productivity.— 
hxery seed sample contains seeds of varying sizes within the 
Kimpie. For instance in a rice ear, the grains situated at the top 
and middle portions are always somewhat bigger and better filled 
ban the rest. WTien the whole produce is harvested together it 
must necessarily contain grains of different sizes. If the axiom 
better seed results in better crop ’ is literally true, the use of 

CTOM purposes should result in better 

IK- pmciple that is utilized in the practice of 

kH purposes by the salt-water method Salt 

solution being heavier than water, the seeds that sink in it when 

SS HH 

r .'^’as separated into heavy, medium and 

EeceDtIy at Coimbatore, the seed from strain Pn a 

than ip the light “ed *"«>'“ “ ‘hese gpopps 

bette‘Slt.iped“by to Tpf fZ'a’h““ “ 

for some time and Sioe (hi a , ’'“‘V seed oontirraes 
sdvantage of the betterslarl^: S I^'thTlf'^ “ 
eVH-, the initial differences level ont 'latei S (h *' how- 

IS fairly long. This is narallpl fn +i! growing period 

ing better grown seedlings in the 

whereas such advantao-e is not inriQv duration varieties 

experiment has been Conducted afa numb'er'' 
countries and the general result of all foreign 

that if the seed is from a pme liJe . been 

produce of a single plaKeedS; nu;/'f *be 

^^e^ eannot be any inherent difference among fhe tnTriduai 

due to want °of and defepK^ and loss 

tioned. There ifltt anothefbeen mem 
to the attack of insects during storas-e seed, due 

^ts attacking stored rice are toe ricf moto^® 
of Which toe former is the more comSon“t. 
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remedy is to occasionally spread out the grain on a floor exposed to 
the bright snn and store it again after a thorough cleaning. Mud 
pots and mud bins may be made insect proof by a covering of cow- 
dung at the mouth. A good method consists of preserving the seed 
in a mud bin placed on a wooden frame. The top is sealed 
by a layer of fine dry sand and the seed is drawn off through a 
hole at the bottom. 

In bad cases of attack by insects, the receptacles may be 
fumigated with some poison like carbon-bi-sulphide. For storing 
small quantities of seed in tins or small bags the addition of^ a few 
balls of naphthalene in the receptacle prevents the multiplication 
of the insect and the seed is kept viable for a long time satis¬ 
factorily. Experiments conducted at Coimbatore have shown that 
the addition of naphthalene does not in any way affect the viability 
of the seed under dry conditions. 





GHAPTEE XI 
Manuring 

ii) Principles of manuring nee. —^Eice cultivation as practised 
iri boutli India differs essentially from ordinary cultivation in 
U,' mat tlie land is prepared for the crop by a system of puddling 
in water and iff; the land is kept flooded in a swampy condition 
the grec>.ter part of the ..growing season. The puddling 

I'L nr to kansplanting affects the physical condi¬ 

tion ot tlie soil and produces a finer and more clayey texture. 

}iai. oil. ^ Because of tins, the first problem involved in the 
manuring of rice is the question of using manures which wiB^teud 

iracliS hhf «s“S' “ beaelicmi 

absorbed by the cron On thl*nlh°''^k “ '^bioh is easily 

being ptAnh ?iSad°of‘‘ni£c“ o“‘‘“ t 4 

and it has been fnnna acia, ammonia is produced, 

plant teadilv assimilate This s^uTshnT"* that the rice 

daels ot the deeSnmsition o™consequently the pro- 

suitable for the needs of the nlqnt^ are 

being anterobic, nitrates are 

liberated as free oas Sinop nVo “Posed and the nitrogen is 

nitrogen, nitrates “n^ed not be nsef te “T”* “*« 

above, pbosphmirLid°Ld°note2TIko*’*T'^“ mkogen mentioned 
plant food required but not &1 M a fn?m contains all the 

by the plant Only poSns that Sn 

as available plant food ’ are useful tn fh water known 

plant food in the soil forms a reserve fw tb total 

A nee crop giving 3,000 lb. of grain and 
from an aero removes from the soil roSws 

pfiftr.-fS s it 

a.ete ,» . .ueehsnism tor .he bt‘“r,”' 
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requirements for what is known as the minimum crop production, 
i.e., the soil is able to replenish the loss sustained by the removal 
of the crop. This is exemplified in the fact that in certain soils 
over 2,000 lb. of rice are harvested every year without the appli¬ 
cation of any manure at all. 

The comparative merits of the soil with regard to its manurial 
requirements can be judged only by chemically analysing the soil 
and estimating the total and available quantities of nitrogen, 
phosphoric acid and potash. Soil surveys of the important rice 
tracts of Madras have been made and these have yielded striking 
results showing in a marked manner the deficiencies in particular 
ingredients. The following table gives an idea of the nature and 
the extent of deficiency noted :— 


Name of tract. 


Percentage of soils 
deficient in 





Nitrogen. 

Phosphoric 

acid. 

Godavari 

«« 

.. 

40 

23 

Kistiia 

.. 

« * 

33 

55 

Guntur 


.. 

.. 80 

33 

Tan j ore 

•« 

,. 

87^ 

80 

Periyar 

• • 


* * 4 

90 

Malabar 



• 4 • • 

90 


With the aid of the data secui’ed by the survey, it has been 
possible to ascertain the manurial needs of the areas and the 
nature of action of the manures was then taken up for investiga¬ 
tion. _ The results of a large number of experiments, in the field 
and in the pot house spread over a number of years have shown 
that all the natural and artificial nitrogenous manures are more or 
less beneficial to rice but they are most economical when applied 
in conjunction with bulky organic manures. Of the latter class of 
manures, green manures are particularly suitable to the rice crop. 

Fermentastion and function of green-manure .—The nature of 
the action of green manuring in rice soils was one of the earliest of 
the investigations undertaken by the Agricultural Chemist at 
Coimbatore. The investigation has been mainly in the nature of 
pamining the gases evolved when the green manure decomposes 
in the soil. It was found that the gases escaping through and at 
the surface of the water in the rice fields were oxygen and 
nitrogen, while marsh gas, hydrogen and carbondioxide were found 
inside the soil. Further studies proved that the evolved oxygen 
was absorbed by the plant for its growth. Eice though it grows 
in water, does not have the roots characteristic of aquatic plants. 
The roots require plenty of oration and this is supplied by the 
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oxygen evolved. The evolution of the oxygen itself has been 
traced to a film of algse commonly seen on the surface of the rice 
fields and this film was found to contain bacteria w'hich oxidi.'^e 
hydrogen and marsh gas with the production of carbondioxide. 
The carbon of this gas is utilized by the algae as their food liberating 
the oxygen which dissolves in the water and aerates the roots. This 
g j) asration of the roots is possible only if the water with the oxygen 
dissolved in it could reach the root zone by drainage, so that drain- 
\ ap becomes an important factor. But experiments have shown 
i - n that the seration of the roots is not so satisfactorily managed if the 
g- -g-.' y.soil IS too well drained. Simple draining would only let the roofs 
_ access to a weak solution of oxygen but where the p('rcol:itinn 

water is strongly charged with oxygen and therefore 
- ..supphes plenty of it to the crop. A simple system of slow inov<‘- 
' thrragh the soil has been found to be mo.st benefi- 

fwtn T^®/®ason for this has been traced to the fael 

that the development of the film which is responsible for the sunniv 
of oxygen occurs best under moderate drainage conditions. 

The presence of organic matter in green manure leads to in- 

leased fermentation going on in the" soil and would lead to 

pater production of oxygen by the algal film. The research work 
as also shown that during the fermentation of the green-manure 
he mtrogen escape, as free gas and has led to tS cLJSni 
ttat the nitrogen of these organic manures has little a, S 
manmial value, that the crop is mainly dependent upon .soil niiro 

mainlv^ t? manures owe their cfilci.-nfv 

mainly to their indirect action on the snil hv i'r>r.v- . ■ 'r 

seration. Nevertheless the green manuring if 

system of manuring which won If? Arn^ ^ Biiitabla 

junction with mineral manures °n in con- 

South India are deficient in phosnhornnr so'te in 

the former is easily made good bv^th^^i«“f f and of these 
phate, etc. With regard superphos- 

the direct supply of nitrocAn +"hA ’ pi’oduce improveiueDt by 
manure and*!? IhlTi'S^'forrSbTe t 
only manures which answer tW ^ The 

compounds and compounds of the tvn? ammonium 

ammonia on decomposition bLS ft, 
indirect effect of increasing root Son ffw ^?a ^ave any 
use them m conjunction with grSf m J "^auld be desirable to 
pnnciple amounts to the application Thus the whole 

npogenous fertilisers in cSjunLi liTtf ® Phosphatic or 

the maximum effect, ™ manures to get 
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The results of the manurial experiments can be expressed 
laiimerically in terms of the green manure, taking it as equal to 1. 


No manure .. .. .. .. 0'33 

Phosphatio manures alone .. .. .. 0'50 

Nitrogenous manures alone .. .. .. 0-70 

Nitrogen + Phosphate .. .. .. 0-90 

Green manure .. .. .. .. poo 

Green manure + P2 O5 .. .. .. 1-20 

Green manure + N. .. .. .. 1-33 

Green manure + N + P O5 .. .. 1-60 


Nitrogenous and phosphatic manures are, in general, needed and 
tiiere is response by the crop when they are applied singly or 
together but the combined effect appears to be better. 

This raises the question of the proportion in which they have 
to be mixed. While this question is mainly one of cost, certain 
results obtained at Coimbatore, appear to indicate that the supply 
of N in the proportion of 2/5 artificials and 3/5 organic might be 
advantageous. Increase in the dressing of green leaves appears 
to make the action of artificial manures, particularly nitrogenous, 
ineffective. 

Green manuring and green-leaf manuring .—^When the action 
of green manures is only indirect, we have to consider the relative 
yalues of the two systems of green manuring commonly practised 
in South India, i.e., a comparison of the system of growing a 
green manure crop on the soil to which it is to be applied with 
tliat_ of manuring with green leaf or a green crop brought from 
outside. The green crop usually grown in rice soils is leguminous 
^ in character and obtains a proportion of its nitrogen from the 
atmosphere; but in soils already rich in nitrogen it is probable 
tJaat the crop takes the nitrogen only from the soil. In the case 
of the non-leguminous crop all the nitrogen would be taken from 
the soil. When the nitrogen contained in it is dissipated as gas 
when the crop is ploughed into the soil, the crop ceases to have 
any direct manurial value. This should point out to the conclu¬ 
sion that the practice of growing a green manure on the soil itself 
for ploughing in, particularly a non-leguminous type, could not be 
as profitable as bringing leaf from outside and ploughing it in. 
The indirect action of the green manuring is also borne out by 
equally good results obtained by ploughing in a non-leguminous 
crop. That in addition to its indirect effect there may be a slight 
direct effect also is evident from the experiments in Ceylon where 
it is stated that large quantities of ammonia are made available to 
the soil at all stages of the decomposition process which coincides 
with the period of rice growth. 

Green-leaf manuring .—The practice of green-leaf manuring 
generally obtains throughout the Province. Wherever forests are 
adjacent to the fields, green leaves are either brought or bought 
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in curt-loads and applied to the soil. The value of green-leaf 
n...ur.ring particularly for light and well drained soils has been 
n ."..ni^cd. In South lianara, there is the peculiar practice of 
i.oi .ipplying the green leaves collected straight to the field. They 
.re first put into the cattle stalls as a bedding for the animals and, 
rfter they get incorporated wdth the dung and: urine of the 
jiiiniais, they are removed and applied to the fields. In bringing 
:eaves from outside, practically any and every leaf available is 
used, the comparative value depending upon the rapidity of their 
decomposition in the soil. Le«'>'es of leguminous shrubs and trees 
.i.m l.otterer, usually preferred. Kolinji leaves (Tepkrosia pur- 
j '’rr:a'. leaves of cassia and leaves of Pungam tree (Pongamia 
flhbra) are highly valued in several places. In Malabar any leaf 
obtainable from the forests or avenue trees close by, is used. 


Green manuring practices .—The practice of actually growing 
:i ^een manure crop in the fields, though it existed here and there 
before, ^is becoming universal, due chiefly to departmental activi- 
tie.?. Collecting, stocking and selling of green manure seeds to 
the cultivators is still an important item of the departmental 
propaganda. The crops recommended are all leguminous. The 
success of raising a green manure crop in rice lands depends upon 
tlie type of land, whether it is single or double-crop land, the 
nature of the soil and the availability of water. The rice fields 
which are generally heavj^ clays and which carry a single crop 
m a year remain fallow in the hottest part of the year when 
deep cracks are formed and it is very difficult to cultivate the 
land and sow the green manure unless the fields are fl[ooded. The 
ploughing in summer has already been 
SincxTff?;^ .plo'iglimg and the subLquent 

& wa?er ^?hich hi r'' percolation 

l ^ J necessary), more difficult. 

Mmle the harmful effects of cultivating the soil in summer are not 

4dmS? h\w soils, experiments at Maruteru and 

Xdutumi haTe shown that even m the heavy soils the harmfnl 

cultivation are more than counteracted by plouo-h- 
^Vhat the harmful effects of sWmer 

tliemf 7e S propit“ 


to the following rice cron^* SW ^ * P®® P manure 

the end of April available till 

land and Lw r^fen Practicable to cultivate the 

plough it in in June. Over VgrSi portten March and 

out any manure and elaborate WtbvSon tbp ®^®ri with- 

an acre yield of over 3,000 lb grain snA ^ P 

,vAJu ID. gram and an equal amount or more 
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of straw. Particularly in years when the summer has been rain¬ 
less resulting in very deep cracking of the soil, even without any 
manure, the crop grows too rank and often has to be cut down 
once or_ twice to prevent lodging before the grain is formed. In 
such soils the value of green manuring becomes doubtful. Work 
has been directed to sow the green manure crop in the standing- 
crop of rice and keep it on until June, cutting it down once or 
twice in the meanwhile and to use the cuttings for feeding cattle. 
This is, how^ever, possible only with particular types of green 
manures. 

Value of green manure .—The value of green manure is most 
apparent in soils of average fertility containing less tham O'O'? per 
cent, of available nitrogen and less than 0‘06 per cent, phosphoric 
acid. The increase in the produce obtained as a result of green 
manuring varies in different localities. "iATiile in soils above the 
average level of fertility it has been about eight to ten per cent., 
on poor soils and lands of average fertility the increase recorded 
has been to the extent of 20 to 25 per cent, even with an applica¬ 
tion of three to four thousand pounds of leaf per acre. The good 
effects of green manuring have been particularly striking during 
bad seasons. The rise of the average acre yield of rice in Coimba¬ 
tore wet lands from 2,000 lb. to nearly 4,000 lb. has all been due 
to the systematic growing of a green manure crop in rotation with 
rice. In Hospet area of Bellary district, rice is alternated with 
sugarcane (two years’ rotation) and in spite of the fact that cane 
is an exhausting crop, the average yield of rice has always been 
abO'Ve 3,0001b. per acre, due to the practice of growing a crop 
of sunnhemp as green manure between the rice and the sugarcane. 

The amount of leaf to be applied varies very much. Prom the 
several experiments that have been conducted, it may be said that 
four to five thousand pounds of leaf per acre will be an optimum 
dose for rice. In some places even larger doses than four to six 
thousand pounds have given significant increases in the yield of 
rice. Where the doses have been increased to six to eight thou¬ 
sand pounds per acre in some poor soils, repeated applications of 
such heavy doses have been found to depress the yield unless 
supplemented by some form of phosphatic manures such as bone- 
meal and super-phosphate. 

The several green manure crops grown in Madras are dealt 
with separately. It has not been possible to make any systematic 
comparison as some of them thrive only under particular 
conditions. Problems like their comparative efficiency as nitro¬ 
gen fixers, relative rate of decomposition in the soil," etc., have 
not been investigated. Under average conditions, the choice can 
always be between sunnhemp and pillipesara, while daincha may 
be suitable for heavy and slightly saline soils and wild indigo for 
rather poor, gritty and loamy soils. Por Malabar soils, however, 
nothing has done so satisfactorily as cow-pea for green manuring. 
Indigo when it was being grown extensively in South Arcot and 

3 
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^ ilKit'dui districts for the production of the natural dye, the 
i.-ti* ridled rile sceth was freely used as manure and was highly 
Vii'ut'ij. biiii-e it is not grown so extensively now, its use as a 
jiiaiuire crop alone, is confined to certain specially favoured 

1 lie quantity of green matter obtained from an acre of crop 
witii the conditions, and normally a yield of 8,000. to 
ill. per acre may be expected. But under favourable con- 
at C'oiiiibatore and Maruter, pillipesara and sunnhemp 
bii\'c given jdieiioinenal 5delds of 20,000 to 30,000 lb. of green 
nu/mvr pel* acre. Liider such conditions the quantity obtained 
ip.an an a’ere oi crop should easily suffice for fertilizing five to 
'"ix aere<. Daiiieiia can also, under favourable circumstances, 
iiiti-en to twenty thousand pounds of green matter but the 
mun trouble with regard to this is that the stems get woody 
queptiun ut' ciitting^and incorporating them into the soil 
a dilliciilt proposition. The comparative, merits of the 
!;iamiiv crops will, besides the total quantity of green 
n.atiirr produced, depend upon the ease with which the plants 
can hi'^cut and applied to the fields. Even with daincha which 
r-tuieruiiy grows woody by sownng it , late and thick, handling 
nugfit be made easier. . ^ 


- .sr or i^r^ioimnitmng,-The cost of growing a green manure 
i^y'umparativdy bw and ,it has been found to be the most 
ccH.ioiimgd method oi iertihzing rice fields. From the figures 
g.iilaMe in tLe different experimental stations, the cost of growine 
-n ,a-,y . f-iven manure crop varies within wide limits, from Es 7 

w’ir'h .rb whS'" ■ associated 

M*th \yijerc irrigations were given and the yield of ereen 

mat er was above 25 uOO lb. The average cost varL frorn SvS 

ymi.i- to (,ue nipee |>er thousand pounds of green matter and 

yg g an ..non of pOOO lb. of leaf per%cre XuS not 

with 4,000 ib. of leaf 

.V'l; ; /‘p® uncommon among cultivators 

I, rC'" ° thousand pounds of green 

Though the beneficial action of |r2n 

it. it“aUbirIs‘\4v siihX XtS of containfd in 

ha-, given re.si.lts ■ comparable witl/a cheScarfeX™ 
ammonuHii sulphate. Comparing the valnf XSwen 
Ui ! Ivrtiilizvr like Jiminoniiirn suhih^fp a-nri ‘r ^ pound 
.1,- , 0., nr nrlronn,, i„ tl, ■ irte? “ nV , £ “ ‘he leej. 

nl i„ the fe“Si‘e£ ”“'5 * OM-sisth to 

fi' (rfoth liitifinrc cfOBs _Af i 

crops here described, the choice of anv manure 

rnndihons of soil, season and climate ^ 

here blS^ 
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hoi^egram _ cowp-am, are also used for the puroose The 
cultivator himself knows which of the several pulses will grow and 
under what conditions in his wet lands. While discussinc. Thont 
rotations, the various pulses grown in the different parts^’of the 
Province ni rice fields were mentioned. Though they may he 
grown rnainly for the gram, they may be used fol green maniiL 
a so; when some gram is obtained the aftermath is invariablf 
ploughed in as a green manure. ^ 

Sunnhemp (Crotalaria juncea).-This is perhaps grown more 
lai|ely than any other green manure crop. ^ It ii grown practi¬ 
cally all over the Province except in Malabar. Every year^ large 
areas are growm in Khtna and Godavari deltas. The seed is sown 
just before the rice is harvested and the crop is cut when it is 
about four to eight feet Irigh. The tops dried make excellent 
foddei. Because of its rapid growth, it is the crop to grow 
where only short intervals are available between two rice crops 
It IS, however, a sensitive crop and cannot stand very dry cona¬ 
tions. It 18 also very sensitive to water-logging. Its use is 
conhned to well-drained lands where irrigation can be given if' 
ntctssaiy. "With iiligation it can give a heavy crop within six 
or seven weeks. In Coimbatore, sown in ploughed fields in April- 
May with one or two irrigation.s it has given in a two months’ 
period Ill'll\-y crops of twenty to thirty thousand pounds of leaf 
per Here. Hccause the stem is fibrous it decomposes very readily 
when ploiiglied in. 

It is often subject to the attack of caterpillar and flea beetle 
pesiis a.ud if the atto.ek comes i.ii at an early stage, the crop may 
comiiletely fail. Since it is a fodder crop readily eaten by cattle, 
d cannot lie grown where cattle trespass cannot be prevented 
Ilicrc are varieties varying slightly in duration and the required 
variety can be grown. ’Tlie seed-rate for the crop is fifteen to 
twenty pounds per acre. 


Wild tndtgo or Iwlinji (Tephrosia purpurea ).—This is considered 
to be the most valuable crop because of its hardiness and drought 
resistance. Sometimes cultivators travel several miles to cart it 
Irorn wa,ste lands to their rice fields. It thrives best where the 
soil is loamy or a bit gritty and not too heavy. It will not stand 
any water-logging. For sowing in standing rice crop in single- 
crop lands where tlic^ land remains fallow for nearly six months, it 
is the ideal crop to grown It requires moisture only for germina¬ 
tion and it can thrive later without any irrigation or rain. It is 
ratlier slow growing in the beginning but if there are any summer 
showers, it bursts out well and gives a good crop of green matter. 
It can be sown mixed with some more rapidly growing pulse crops. 
The plant usually forms some seed before it is cut. The seed, be¬ 
cause of its liard coat, can remain dormant in the soil and so, when 
once a gmod crop is established , there will probably be no necessity 
to SOW’' it again-, unless heavy hot weather showers kill it outright. 
Cattle do not eat it and therefore it can be grown in open fields, 
84. 
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The seed of kolinji does not readily germinate and it takes some 
years before a good crop of kolinji can be established. The seed is 
usually dressed before sowing, i.e., it is pounded with sand so that 
the seed coat is damaged to facilitate absorption of moisture. 
Though the crop does not give as large quantities of green matter 
as the sunnhemp, it is specially chosen for its hardiness. About 
three to four thousand pounds per acre will be a good yield for 
wild indigo. 

This is grown principally in the Tamil districts of Tinnevelly, 
Eamnad, Madura, Trichinoply, Tanjore and South Arcot, but it can 
also be seen in Kistna, Nellore and Guntur districts. The seed-rate 
used is ten to fifteen pounds, per acre. 

Daincha (Seshania acMeata), —^This is a valuable green manure 
crop on heavy soils and especially on lands inclined to be saline. 
It has been found useful to reclaim saline lands in the coastal 
regions of Godavari and Ivistna where other green manures will not 
grow. It is a drought resistant plant and at the same time can 
withstand wet conditions. Its spread as a green manure crop is 
due to the departmental propaganda. The greatest success with 
this crop has been on tank-fed lands which are supplemented by 
wells as in Chingieput, South Arcot, etc., districts. It can be 
sown either pure or mixed with a cereal such as cumbu. As 
a pure crop it is usually grown in May-June and after three months, 
is ploughed in for the samba crop coming in July-August. It can 
also be used for sowing in single-crop lands just before the harvest 
of the rice crop. Under these conditions, unless it is sown very 
thick, the stems get woody and there will be difficulty in incorporat¬ 
ing them into the soil. A successful method of dealing with the 
crop under these circumstances is to cut the crop a little early and 
compost it in pits for about two months and then use it in the 
fields. Even in single-crop lands the crop can be sown after 
ploughing the lands in April-May and then irrigated. In this case 
it will have to be sown thick to give a good tonnage of green 
matter. Since it may be ploughed in within three months, the 
stems will be succulent. Though under favourable circumstances 
when sown late and thick, even twenty thousand pounds of green 
matter per acre may be obtained, eight to ten thousand pounds 
can ordinarily be expected under any circumstances. 

This has spread to several parts of the Presidency, Vizagapatam, 
Godavari, Kistna, Chingieput, Salem, Coimbatore and Madura 
(Periyar area) districts. 

The ordinary seed-rate is eight to ten pounds per acre, if it has 
to be grown mixed on single-crop lands and allowed to remain for 
nearly six months. For late sowings the seed-rate may be raised to 
twenty pounds. 

Indigo (Indig of era tinctoria). —This is also a hardy plant and is 
useful for sowing in single-crop lands in the standing crop of rice, 
just before harvest in December-Janiiary. Like wild indigo it is 
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slow-growing m the beginning but bushes well later, if there are 
any sumrner showers. It thrives best in loams and clay loams, 
ilecause of its long duration, it could be sown mixed with some other 
rapidiy growing pulse like green or blackgram. After the pulse is 
aaivested tlie indigo remains in t.lie field until next June. It is 
drought resistant and has a deep root system. If the hot weather 
rams are^ favourable, this crop may be cut back and allowed to grow 
again. The cuttings can be used for manuring seed-beds which 
have to be raised early. In some places under tank irrigation where 
the water-supply is supplemented by wells, and a dry cereal crop, 
usually curnbu^ is grown with the aid of the well water, indigo is 
sown mixed with cti/mbit. After the cumbu is harvested, the indigo 
IS left alone and gives a luxuriant crop before the sambd rice season 
commences. In Vizagapatam it is also grown mixed with gingelly. 
Indigo is getting popular in parts of Tanjore district. 

The seed-rate is the same as .for wild indigo and the seed being- 
hard it may have to be treated before sowing. Under favourable 
conditions it can give about eight to ten thousand pounds of green 
matter per acre. 

Pillipcsdid il hdssolus tTilobus). This is a new green manure 
crop introduced from Kistiia some ten years ago and is now rapidly 
expanding to all parts of the Province. The seed is edible. It 
gives a good gieen forage and is an ideal green manure crop, quick 
to grow and easy to be ploughed in. It can be sown in all seasons 
and seed production is abundant. In Godavari it is advantageous 
to grow it mixed with sumihemp both in single and double-crop 
la,rids. In ilie second-crop lands after the sunnhemp is cut for 
hay, the pillipesciTct can be ploughed in for the second crop. In the 
siiigle-ciop lauds alter the harvest of sunnhemp it gives good 
grazing foi the c'afitle iii .March. Tlie stubble flushes again with an 
iiligation and gives plenty of green matter for ploughing in, for 
the first crop of rice in June. 

It has been tried in other places also in single-crop lands. It can 
be sown m the standing rice crop before harvest and if the weather 
is^ favouiable it can be cut once for fodder and the aftermath 
ploughed in for the rice crop. It has possibilities as a combined 
green manure and fodder crop in Tanjore and Coimbatore. If the 
soil does not dry out too quickly or if an irrigation could be given in 
summer, very heavy yields of the crop can be obtained. Under 
favouiable ciicunistances it can give fifteen to twenty thousand 
pounds of succulent and easily decomposing green matter. It has 
pt'oved a success even when it was sown in a ploughed field after 
the^ harvest of the rice crop in .Pebruary-March provided an irri¬ 
gation could be given to start the crop. At Maruter it has given 
more green matter than sunnhemp or dairicha sown at the same 
time. There is a great future for this crop, and in the trials and 
m popularizing it, the Maruter station has taken, a leading part. 

For green manuring purposes a heavy seed-rate of thirtv to forty 
pounds of seed per acre is advisable. 
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(Hhtr eriqjH .—Besides the green manure crops mentioned above, 
ti.e eow-pea is one extensively used in Malabar. It is found to,,do 
iitritu’ tiiaii other green manure crops for the Malabar conditions. 
It gruvii l)ot]] in the single and the double-crop lands after 
the land first. Under favomable conditions eight to ten 
ihuiisand pounds of green matter may be expected and being 
.>ucciiieiit it easily decomposes in the soil. 

Prordsion of green manure seed .—^In Kistna and Godavari where 
sumiliemp is regularly grown for fodder purposes, there is always 
scarcity for seed and it has to be obtained from the high lands. 
The seed is o,ften expensive. Even for the daincha and indigo, seeds, 
iiigli prices have often to be paid. It is possible, however, for the 
cultivator to provide himself with his own seed by taking a little 
care to sow some seeds on the field bunds and allow the plants to 
seed. Utilizing the field bunds for some odd crop or another, is a 
practice obtaining in the Godavari delta and parts of Malabar and 
could well be copied in the south, particularly in Tanjore. 

The successful raising of a green manure crop rests almost 
entirely with the cultivator. For Tanjore soils besides wild indigo, 
and indigo which might be sown in the standing rice crop in January 
and allowed to grow on until next June for single-crop lands, it 
has been found possible to grow a green manure crop even after the 
receipt of the freshes in rivers in June-July. If the land is ploughed 
in summer with the help of shownrs and some gTeen manure seed 
sown and irrigated as soon as w^ater is available in the channels, 
in middle of June, a fair crop can be obtained by August when the 
be prepared for planting. For such, trials sunnhenap 
and damclia are found quite satisfactory. They can give an yield of 
eight to ten thousand pounds of green matter per acre. 

(iii) Other bulky organic manures—Cattle manure.—With the 
knowledge that bulky organic manures are beneficial to the rice 
crop other mdigmious bum now be considered, 

ilie foremost among them is cattle manure which is the onlv 
one universally available and applied to the crop. There ■ is no 
doubt that It is about the best, but the main difficulty is with regard 
to the madeqiiacy of the supply. In the Tanjore delta where it is 

the quantity available is hardly 
biifficient tor about one-tenth of the whole area. Because of the 
absence ot forests nearby, and the difficulties about obtaining fuel for 

cattl/dSgls 

usea awa> as fuel. The available quantity is all used for the seed- 
lieds aiidAo the hrst crop in the second-crop area, the main single- 
crop lands gomg practically without any manure. There is\o 
coil); hat here, much of the area has been reduced to the natural 

nimmiam lert.htj level. The crttle manure ava table ?n tS 
country is a very poor stuff due to the very bad wavffldnnM b 
making and preserving it. The care bestowed in Sou^h Kahra Jn 
prepare cattle manure, mentioned already, is imique in this r<^«r, f 
Propaganda about better .uetbude of Jieparfannd a.or£??he 
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manure has always fonnecl one of tlie important activities of the 
department. The several methods of preparing cattle manure, 
the heap, the loose box, and the pit have been experimented with 
in several of the agricultural stations and the comparative merits 
of the manure prepared in different ways tested by application to 
rice crops. 

Instead of collecting the manure and spreading it on the field, 
penning of cattle and sheep straight on the fields is a common prac¬ 
tice. Sheep penning is common throughout the Province except 
probably in Malabar, and cattle penning is practised in Vizagapatam, 
Kistna, Gairjain, Madura and Tinnevelly districts. 

Composts .—With the scanty supply of cattle-manure available, 
and with tlie recognition of tlie importance of organic matter to the 
soils, greater attention has been paid in recent, years to convert all 
vegetable wastes into inanure by composting them. There are 
several methods of which the Indore method appears to be the most 
suitable for coinposting all farm waste. It can be even modified 
and simplified according to local requirements. In Madras, what 
is known as the pit method of composting is adopted and appears to 
be quite simple and satisfactory. 

Ordinary municipal rubbish forms an excellent bulky organic 
manure for rice fields. Unlike in the case of other crops, the 
material need not be coinposted first, but applied straight to the 
fields and the fermentation allowed to take place after the field has 
been puddled. Application of large quantities of municipal rubbish 
in some of the Periyar ricr. areas of the Madura district, particularly 
in soils tending to become alkaline, has given satisfactory results. 

Night-soil .—This is also a useful manure for rice fields but has 
to be converted into poiidrette by composting, to facilitate handling. 
The objection to tlie use of this rnanure appears to be only senti¬ 
mental. Good results have been obtained by its application, at 
Government stniions. In fact, it is one of the most common 
tilings used for fertilizing rice fields in Japan where high acre yields 
are recorded. 

Among bulky organic manures may be included the different 
oil-seed ca.kes available in the country and fish manure. They can 
be utilized with advantage, tlie only limiting factors being the 
availability and cost a.t any particular locality. They contain a 
much larger proportion of nitrogen, and other mineral ingredients 
than green manures and consequently can be used in much less 
quantity. They are complete manures and there is generally little 
necessity to use any other manure in conjunction with them. Bone 
meal is also included among the bulky organic manures. It is ex¬ 
ceedingly rich in phosplioric Jicid and contains a fair amount of 
nitrogen and nndergoing rapid decomposition in rice soils makes 
the manurial ingredients available as plant food. It is, however, 
best used in conjunction with green manure, as the decomposition 
of the greei\|^manure assists to dissolve the phosphoric acid of 
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lie i iij - and tlius makes it much more available to the plant than. 

n wuUiVi orherwise be. 

lii some places as in Ilistiia the rice straw itself is applied in 
idr|:i. quantities to the rice fields as manure. It is considered parti- 
craarlv useful for reclaiming alkaline lands. Since suitable green 
riianiiiv crops like daincha can be grown on such lands, the" efficacy 
of straw a.pplication is doubtful. 

Ill parts of the Province as in Kistna delta, the value of ' patti^ 
manmi^ old village site earth, is valued highly as a manure for rice 
fields. All the available quantity of this has probably been already 

used up. 

{h) Jlinmal or artificial manures—Phosphatic manures ,—The 
iiiaiiores ot this class to be considered in. connexion, with rice crops 
am very tew riie most important phosphatic manure is super- 
p lo^inate,^ either mineral superphosphate or bone superphosphate! 
according to what it s prepared from. It is easily soluble and 
itujmes leadilj. available to the plant when applied to rice soil. 

int Lndlf " “ “d Pliosphate prepared by crush- 

nsoSr phosphoric acid in an 

t number £ experimentation at 

in spite of its high price until ^ 

rice went down. Other nitmo-Aff lecently, before the price of 

sidered are the calcium cvanamid£flii^^^^i^^ might be con- 

cyanamide releases ammonia which is^rfom 

plant takes in nitroo’en mid woq ‘a which the rice 

;• has teen the snfe“-„re Mtd 

importance to rice crop thouoh 11! ^ i Sodium nitrate is not of 
at the agricnltnrSetalnridert.?n nh • yP«™ented with 
ducted recentlv with rice'in iT”* 

that the plant^an ake n Wen h3h ’ 

forma, and the ahrmL ammomoai and nitrate 

earlv stages which gidSl “d"”i4s 

nitrate form increases as the plant f-pWom ^ absorption in the 
has led to the suggestion that q uiivfil^ 4? observation 

"iiiphate should prove a better source of ammonium 

iinimoniiim sulphate alone Tbi® bf “ “i<=iogen to the plant than 
Kv field experiments y®* to be confirm^ 

Compound 7namlres.~'ne;op■■n^■^v +bAw 
eompound mineral manures coSnSn^ a *^® 

nitrogen and phosphoric acid. There are a °“?®“trated form both 
-nophns, iennophos, and nieiphos and IhS'^heHte 
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different patent names adopted for trade purposes by different manu¬ 
facturers, their manurial values are about the same. There are 
however, two grades of them one in which the niti'ogen and phos- 
f^oiic acid are present in equal proportions and the other in which 
the phosporic acid is present to a larger extent, about two to thi'ee 
nitrogen. These are also slowly coming into use and 
should be considered cheap for their manurial contents but then- 
extensive use is limited by the prevailing low price for rice These 
are being recommended for use for the rice crop in Burma, the 
United Provinces, the Central Provinces, etc., as they are con¬ 
sidered particularly useful for fertilising seed-beds. 

All the mineral manures do not fulfil the necessary condition of 
supplying organic matter to the soil and best results are generally 
obtained onty when they are used in conjunction with bulky organic 
manures. There rnay, however, be exceptions where the applica¬ 
tion of any one of these by itself gives a satisfactory return, when it 
IS known that the soil to which it is applied, has been found to be 
particularly deficient in any one manurial requirement. Such 
responses are likely to be only temporary and to maintain enhanced 
late of cropping the best course would appear to be to use the 
mineral manures m conjunction with organic manures. 

(v) Results of manurial experiments.—ManmM experiments 
have been carried on at all the agricultural stations. tL results 
could either be discussed according to the manures or according to 
the stations. Since the stations are situated in the important rice 
tracts and as the results are applicable to the individual tracts the 
latter method has been adopted. The results of manurial experi- 
r compiled by a Special Officer on behalf of the 

mperial Council of Agricultural Eesearch and this compilation has 

arable since % information that has become 

soils are sufficiently rich in phosphoric acid (available 0^ = -03 to 

Trifn/tv!.' '-eqiiire any phosphatic manuring. 

Trial of super, does not give any sufficient response but green leaf 
manuring with sunnhemp or wild indigo (2,000 to 3,000 lb of leaf 
per acre) gives an average increase of 10 per cent, grain and 15 ner 
cent, straw on mean yields of 2,300 and 3,200 lb., respectively?^ 

Murafer.-This represents one of the most fertile rice areas of 
me Province and the first sarva crop easily yields 3,000 lb of nrain 

andTbe’h nitrogen and phosphoric acid on such ifnds, 

and the best stage of the crop at which the nitrogen could be applied 
has been tried. The increase obtained is neither marked nor 

thriesTresutts?’ 

The subsidized manurial trials in co-operation with the different 
manure firms has been carried on for five years in a speciallv 
selected leased area. The various chemical manures like leunophos. 
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i ‘ -'Jpiiiu phosphate, etc., do not give any consistent 
i, ,1.1.'. Hit- uvenige increase for all years is about eight to ten 
I r ill I. uii a hiiKil dressing of 4,000 lb. of leaf. The res- 
1 I iiiiiiiure is poor in the first crop but very much better 
ii: !]ii‘ riiijiiJ crop resembling Samalkota results. The salient 
of thete trials are : (1) green leaf definitely increases the 
yield; organic manures like cakes serve the same purpose as 
gnieii leaf; i'b» fertilizers like ammonium sulphate, ammophos, 
niciplios, etc., are as good as green leaves in increasing the yield; 
*4^ the above fertilizers when applied in conjunction with leaves 
give iniTeases over plots receiving leaf only; (5) phosphatic manures 
-he no respjiise over the application of green leaf; (6) the 
iiiirea'-e> ut yield are generally in the nature of 10 to 16 per cent. 
oniy; and ( 7 ^ it will not be an economic proposition to resort to 
any of the artificial fertilizers with the present low price of rice. 

Hr cxceliciit value of pillijjesara for green manuring purposes 
r very evident at this station. It has also- been shown as a result 
of experiii-jeiits at this station that facilities exist for growing green 
manure crops for both crops of rice. 

Samalkota .—This represents the heavy deltaic soils of Godavari 
occurring in a great portion of the Eastern delta. A large number 
of maiiiirial experiments has been carried on here from ’ the ‘ very 
beginning. The farm soils contain from -05 to *09 per cent, of 
nitrogen, -01 to -02 per cent, of available potash and *002 to *016 
per cent, of "available phosphoric acid. The range in respect'of 
X jukI P. 0 ;, is wide and covers plant requirements from slight 
deficiency to moderate fertility. 





a 


A large number of manurial experiments has been conducted 
over a series of years with green manuring, ammonium sulphate, 
super, bone meal, fish guano, castor cake, potash, etc., both by 
theniselveg and in combinations. Experiments have also been 
carried out with big applications of rice straw (ten tons per acre) 
and with cattle-manure preserved in different ways. 


liie general conclusions 


- O'-— ux Uiic VdilUUb v-.^x.jjv.>iixjuoxxuD JLuebJ/' UtS 

summarized as below. Land beyond a certain fertility which can 
be indicated by an average yield of about 3,000 lb. of grkn and with 
•008 per cent, available P, O, and -07 per cent. N does not usually 
respond to manuring. Potash is well-supphed in all cases and its 
application either has no effect or is sometimes depressing, especially 
with ammonium sulphate. Phosphatic manuring is of first impor 
tance m the tract, and along with cakes increases the yield some¬ 
times up to even SO per cent, for the second crop in the double crop 
area, (ireen manures alone act beneficially in poor soils only A 
mixture of green leaf and bone meal (or better super) is the b^t of 

f, fn! guano. Both haye residual effects 

II the succeeding year, the former sometimes longer. Cyanamide 
has shown itself useful only in stray cases and has no residual value 
Aaimoniuui sulphate has acted beneficially giving even 20 per cent” 
mcrease, but its application is not neeJs^ary Sn “en SInS 
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lands. Castor cake lias a. sLigiit direct effect; on the other hand it 
has a pronounced depressiiig residual effect which can be seen even 
in the fifth year after application. Bice straw is of no value on 
manured lands. Cattle irianure preserved in the loose box is better 
than other cattle-nianures and has also residual effect in the next 
year, but its use is liinited due to the subnierged condition of the 
tract, 

Palur *—^^This is in Soutli Arcot and represents' a great portion 
of South Arcot district. The soil'is a sandy loam with good drainage. fJ 

It contains •002 to -05 per cent, nitrogen; -003 to •01f5 per cent, ko 

available potash; and^ •006 to •009 per cent, available phosphoiic 
acid. Only nitrogen is in slight defect. 

The effect of artificials is not material in, soils represented by g* 

Balnr and they do not supplement green leaf in any manner. The 
effect of green leaf is not (*umulati\e wlien applied over a nninber 
ol years, as^ if. has not |>i*odnccd increa.sed rates of yield but the 
renuirkably increased yield produced in ilie first few years on poor 
land camnot ht*. ignortal. ddie inference is probably that green 
manuns an^^ (*aj>al)hi of bringing n[> ttic yields on poor land in the! 
iir.st lew years only alliu* application and tha,t alterwards they are/ 
not of niu(di value in increasing the yield but are necessary in laain-l 
iaining tlu*. fertility. 

Manganallur.-—Vliis was a temporary station on the Eastern 
delta of d^anjon^ and was cJostal down after ten years’ existence. 

OrtMUi leal a,Iont^ gives the best i’esults, a 20 percent, increase. It 
is best a{>plied by puddling gnaui. To avoid damage to texture of 
tl!{‘ soil, greaui immure s(jwing should he done in the standing crop 
ol riem Ohosphaiit is IbuiKl very {‘.ss(‘ntial. Even super, alone is 
abki to giv(i a- 22 ptu- eenl. iiaa-tsise in yield. The slow acting phos¬ 
phates aia^ distinelly poonu’ than fuiper. for either direct or residual 
tdh^cts. Anmioniuin sulpliaU*. has tin‘ suine value as green inajiure 
but ealeium evanamiile uas definitely interior. Ammonium sulphate 
has sonudimes supplenumtcMl green leaf and sometimes not. Super 
act(M| bcuudhaally in {*oml)inution with green leaf or aininoniuni 
sulphate and to a, k^ss (extent with (iyanamide. Oil-cakes are by 
tliemscdv(‘s good, inen^asing the yiidd n[> to 30 per cent. In 
(!()xnl)inati<)n tlaw have the furilau- advantage of making even slow 
acting phosphat(.‘s, sudi as mineral phosphates or bonci rneal more 
available (10 to pep c( 4 it. iiua'i/asr). l.^otash has little or some- 
tinu*.^ (‘Veil de[>r(\ssing Ofeud and inhibits ilic^ l)crKdicia] resicliial 
(dTeets (it super. (*atll(‘-nianure. gives about 20 per cent, increase 
in yield. 


The manuri,'s respond Ixdter in singfij crop lands than in the 
demhkn la the latter cas(‘ a[>pli<*atioii lad'orri tlu‘ first crop hmwai 
gives better resulls. lk)or lands respond very well, while field.s with 
a- high c.ropping powcu' someiimes show had residual efi'ec-t on 
aec.ount of manuring. As a general defieiemey of both [diosphates 
and nitrogen is indicated, a eninbination of these manures is best for 
the tract. 
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represents a great portion of the Cauvery delta. 

t Jr.o‘r ScTttrpSSS 

defeS'(-04^t"l6 p ;"eU-«^PPlied. Wogen ?sTenerall^n 

this area and °f 

IS area, and one likely to interfere with the results of manurini? 

inefficient drainage. This is more or less a geSiffi SaXS 

SiprovSen “fn the m account. Any 

eWSsL ^ therefore be directed towards this 

m manuring at Aduturai is concerned, green leaf to sunnlv 

“oJLe? ;ir;sn“LSi tr. 

S o?pr""l generally. Loose Sr^an^re^L ve^; 

good on poor lands but its superiority to other forms of manure is 

we -es ablished. Adllage cattle-manure is slightly inferior 

grSS“calS.^h® ammonium Julphate or 

grpundimt cake has not proved useful in all cases. ^ 

^ substitute for patti-mannu exten- 
siveiy used m Listna, various combinations of nitrogenous nhos 
phatic and potassic fertilizers have been tried for rice A mixture 
of one hundredweight of potash and two hundredweights of super 

best* results^'T'S® P^^^ds of leaf give ffie 

plot.^ The mineral manures by themselves give a poor response. 
There is an indication of the necessity for bulky organic manures. 

^ ^Among the natm-al manures tried—black and white castor cake 
poudrette and bone meal—fish manure is the best 
giving a 45 per cent, increase over unmanured plot with 2,344 lb. 
Poudrette is beneficial and cake gives an increase of 18 to 20 per 
cent, while bone meal gives onlj^ a 13 per cent, increase. 

The new manures ammophos and leunophos show that thev 
are able to supplement cattle-manure. The ammophos of higher 
phosphate content does better and is equal to either ammonium 
sulplmte with super, or cattle-manure with super, on an equal N 
and Pa O 5 basis. h 


The potassic manures are found generally to depress the yields. 

^Sodium nitrate has been tried in conjunction with either green 
leaf or cattle-manure. Green manure alone and in combination 
with sodium nitrate gives the best results. Next come the cattle 
manure combinations. Sodium nitrate by itself is no better than no 
manure. 


Ammonium sulphate by itself or in combination with super gives 
a significant increase in the first year, but the yields of subseauent 
years are very depressed. ^ 
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Calcijiin {'vniinmide til'ioiigh it gives an increase is not economi¬ 
cal. 

hx|>c‘rinuaits were conducted on leased wet lands 
irrii 4 al(Hl l)\ Nandya! tank at ii'i<kni troin 1918. The practice of 
inamirinu adophal Ifx-ally u’as io apply green leaves at about 4,000 
Ib.^ per acre an<l catile-nianure at about 3,000 lb. per acre. The 
obj<a*is oi llu‘ (‘xperinienls (1) to coin{>are green manuring and 
<‘att [(‘unaniiriiie itli a vitnv to int^roducc the former, (2) to under¬ 
stand fht‘ significance of ilie caitle-rnannre adopted in the local 
system am] to evolve a mnv selienie of manuring by which the 
l)iilk\ mamu’(\ (*a{tIc-inanun^ and half could be either wholly or 
partially n^jdaraai by more ('oncamtrated manures. 

liie coiirlirions irom i!u‘ <‘Xperimcnts are: (1) that ]:.)loughing 
in ol a gT(‘en manin't* <‘rop wlitueviu* possibles is almost as efficient 
as gTiaai leaf I)m inferior to local manuring, (2) that groundnut 
cake at' lb. and i)om‘ meal (u* su[)er. at 100 lb. per acre give the 
sanu‘ results as tie* local manuring. 

Sirvrl. 'fliis slut ion in Kurnool wa,s closed down after some 
Viairs. b!xpe*rimcnts with rita* manuring liave given the following 
results. <)n immaimrcd lands ami giaam nianured lands super, is 
v<uy bcncfudal. l>om‘ meal also sup[)lmnents green rnanure as 
etfieienily as su[U‘r. (2tt per cent, inciaatsc). Green leaf rnaaiure is 
slightly injorior to gre^m manure (wild indigo). Arnongst green 
manures, ((UKjrdii ffk/,v,s7’c auricuUilci) is bad wliile daincha and 
wild imlig(^ are of equal value. Groundnut cake supplements 
sufier. best, 

i?cf/n/n/p-ar.“-'3’'bis n.q>rt‘sents the extensive rice area of Ganjam 
district. Tb(‘ sf>ils an^ found to contain *04 per cent. N, -02 per 
cent. avai!a!)le P,. (), nml '02 p<‘r ccuit. of Ko 0. 

station lias Ixam in exisienc('. for only five years and the 
indicaiticms of manurial trials condu(‘.t(vl are given below. 

Gnam manuring is found to be definitely beneficial. With 
rt‘g<ard to tin* dose, there is a progressive increase In yield of 
grain as the dose is increased from two thousand to six thousand 
pounds. Witli regard to the trial of fertilizers, an addition of 
lOO lb. of arnmophos over a basal dressing of 4,000 lb. of green leaf 
giv(.‘s a significant yield increase but the value of the increase does 
not cover tlie cost of the manure. Amrrionium sulphate to supply 
20 lb. of N over a basal dressing of leaves gives a definite- yield 
increase but any furtlier infiroase in the quantity of ammonium sul¬ 
phate does not irnpi'ove the yield. While super, either by itself or 
in combination with ammonium sulphate over a basal dressing of 
green leaves gives satisfactory yield increases, bone meal is not so 
effective. The application of lime does not seem to have much 
effect. 

Puttembi.—The station is representative of a great portion of the 
Malabar Coast. Soils are all of laterite origin and are generally 
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p.v finri poor. While even here the advantage of green mannr- 
been established, the main difficulty is the unsuitability 
n! ratr.ral conditions to raise a green manure crop. Wherever 
green niaiirire crops of daincha, cow-pea and horsegram, can be 
raised, tliey iiave proved advantageous for the double crop area. 

Ib-eent experiments with phosphatic manures do nojj show 
any resptii,i>e. Liining of the soil does not produce any results. 
A siiKill dose of aiiimoiiiiim sulphate over a basal dressing of green 
leaves is «)f some advantage. 

General. — Green leaf or green manure has been generally found 
to be beneficial in the entire rice area of the Province. Nitrogenous 
aitifieiiih, either alone or as supplements to green leaf are found 
iiseiiil in only limited areas with pronounced deficiency of nitrogen 
.is at irarigamilliir and to a less extent as in Coimbatore, but there 
are Inirrnful after-effects. Phj^sphates are very useful at Manga- 
iiabnr and Sauialkota, super, being preferable to the slow 'acting 
ph<)>riaite-. It is always best to apply phosphates in combination 
witli other manures, as they have generally no value alone, except 
at Mm ganailur. A combination of green leaf, and bone meal or 
super, is found to do unifoi'mly well -wherever phosphate deficiency 
Is indicated. .4t Anakapalle and Palur, phosphates are not found 
useful. 

(vi) Miscellaneous eo’periments —(1) Application of sand .—^When 
no response ivas obtained by manuring fields at Samalkota which are 
already known to be of a certain standard of fertility, it was con¬ 
sidered that altering the physical condition of the soil might 
improve the response of the soils to fertilizers. An interesting 
experiment was therefore commenced by applying 400 cart-loads 
0 *' sand per acre. The application of sand had an immediate 
harmtul effect in that the yield was depressed. The depression 
gradually got less and less until after tliree or four years there was 
gradually no difference betw^een sanded and unsanded plots, 
li-xperinients are no-w in progress to see if the fertilizers will give 
a better response in the sanded plots. 

(• 2 ;* Kossier phosphate.—A new phosphate like Eossier Phos¬ 
phate vyicli contains a larger amoun|i of P, O 5 than bone meal 
aM IS slightly cheaper w'as tried as a fertilizer for rice at a number 
of places, Anakapalle, Palur, Aduturai, Coimbatore and Pattambi 
and m none of the places did it give a response and prove better 
than bone meal. 


Oonipoimd mamircs.-The compound manure, niciphos 
has. been tiled lor some pars against a mixture of super and arnmc^ 
mum sulphate to give the same amount of N and P, 0^ and there 
has been no difference, although experiments in .Burma have TeZ- 
rally proved the supeponty of these compound manures. It ifthe 
com^nson of cost that should decide whether this is to be pre 
ferred to ammonium sulphate and super. ^ 
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/sj’wewfafjon.—Since the nitrogen of the 
green leaf applied to the soil has been found to escape as free gas, 
to see whether this escape could be prevented by altering the nature 
ot termentation in certain fields of the Paddy Breeding Station, 
oim a ore, in half the area green leaf was applied in the dry and 
ploughed in soon after the harvest of the rice crop in January and 
in the other half, the green leaf was applied after puddling the land; 
m next June. Even the dry ploughed plot was puddled later ani 
the crop transplanted. Conaparisons of the yield showed that apply! 
mg green leaf in the puddle was preferable. 

In an experiment at Maruteru, application of sunnhenip hay 
as green manure was found ^ to be as good as normal manuring 

i.t.j when sunnhenip is applied in a green state. 

manin-fno-'^lrr/*”'*^ seed-bed.—In the case of transplanted crop, 
manmmi, of the crop is done at two stages one in the nursery 

s hid r" When the manure available 

^ t *he manure could be 

more .idyantageously used, either in the seed-bed or in the field It 

the seedlings are very vigorous, such seedlings when planted give 
a better crop and this would be one of the ways o? CdTng^the 
necessity to manure the transplant field. To test this point ex 

Coimbatore with three varietfes of rice 
jf four, five and six months’ duration, respectively. The seed¬ 
beds were prepared m three ways, (1) without any manure (2) 
Uie ordinary method of manuring and (3) very intensLianured 

iini,mi” planted 

its f fields. The development of the 

plants -was shidied as they grew and the final yields were recorded , 
It was fmmd that in all the eases the manuring of the seed bed' 

tllwn 1 th^ field, irrespective cJ the i 

tieatment oi the seed-bed, gave a higher yield than the unmanured, j 

The intensive manuring of the seed-bed eonai'a+ar? 
application of 20,000 lb. of leaf besides one hulredTeSht of sunel 
and one hundredweight of ammonium sulphate. The seedlings 
were naturally very much in advance of the others bu in Tpite S 
aeir growth they were planted only on the sem™ d”,^ 
talnng into consideration only the growth of the crop thriedlin”. 
of the intensively manured beds could have been planted I'bnni- ton 

Sdti t:i To 

snould not be able to decide whether the advantage if nnv woa 

fiction “S'; J'”"*”®- *“ treaJent” ■ llS'mod ^ 

hcation of the experiment by planting the cron onrPr 

mteneively manured aeedlinga were feady W ’ 

change in the trend of results. ' 

A similar experiment has been in progress for twn nr +nr 
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not prove superior. There were, no doubt, gxeat difEerences in 
the seedlings when planted, but they all levelled out nicely in the 
end. The method of intensively manuring the seed-bed should 
prove particularly advantageous in forcing the seedlings in years 
when the season happeiiS to be late. 

The plant practically starts a new life after transplanting,, 
and the growth depends entirely on the fertility of the land. It 
therefore looks advantageous to give the available manure to the 
transplant field rather than to the seed-bed. This does not mean 
that the seed-beds need not be manured at all. Provided, the seed¬ 
bed is moderately fertile, any available manure could be better 
used in the field than in making the seed-bed extremely fertile. The 
results of this experiment are significant in that they are similar 
in half a dozen places w^here the conditions are very different. 

(6) Time of application of manure .—The bulky organic 
manures have to ferment in the soil and hence should be applied 
earijv enough. In the case of a quick acting fertilizer, however, 
the time of its application may have a relation to the plant develop-, 
ment. A careful study of the development of the rice plant has 
been made in relation to applying fertilizers like ammonium sul¬ 
phate. An experiment was conducted in Coimbatore, Pattambi, 
Adntiirai and Maruteru, with ammonium sulphate as a fertilizer, 
varying both the quantity applied and the time of application. 
The experiment has given interesting results. The optimum time 
of ap25lication is found to vary with the locality. At Coimbatore, 
best results were obtained when the manure was applied one and 
a half months after planting, at Aduturai and Pattambi two 
months after and at Maruteru one month after. 

The yield of the rice plant is influenced by two conditions, (i) 
the number of ear bearing tillers per plant and (ii) the size of these 
■ears, and as will be shown later, it is the latter that plays a more 
important pmd. If the fertilizer is applied just at the time when the 
ear primordium is about to form, it has a direct effect on increasing 
the_ ear size. The time of ear formation should vary with the 
variety and the locality and hence the differences .obtained regarding 
the optimum time. ° 
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Botany op the Rice Plant 


Rice plant (Oryza sativa) botanically is a grass included in 
the great family ‘ Graminese This word Oryza may be said 
to bear ^ sorrie_ resemblance to the Telugu name, ‘ Fan ’ and tlie 
Tamil ‘ Arisi ’. In the Spanish and Portugese languages the 
word for rice is ‘ Arros The original Asiatic word Erus must 
have been modified into rice, riz, and reis. While the cultivated 
rices and a few of the wild rices are included under the species, 
Oryza sativa, there are three other species of I'ice, mostly wild, 
found in India and they are Oryza ooaractata an aquatic plant 
growing wild in the Indus valley, Oryza yranulata, growing on dry 
soils at altitudes of 3,000 feet in AssaiUi, Burma, Bengal and 
'Malabar and Oryza latifolia an aquatic plant again, found in 
Buima. There are certain other species mentioned by the earlier 
systematic botanists as Oryza rufipogan, Oryza grandiglumis, Oryza 
minuta, etc., but there does not seem to be much justification in 
taking them out of saliva as the particular characters justifying 
the name are all simple M(.mdc‘lian characters. Some species are 
said to be indigenous to Africa, and these have been obtained and 
grown in Coimbatore and it remains to be seen whetlier they are 
real species different from sativa. 'I'iiore is, however, one .species 
Oryza longistaminata, also indigenous to Africa, which deserves 
a separate species status. 

Shoot and root.—Germination of the seed ha,s already boon 
dealt with. The plumule comes out in 48 hours after soakin'>- 


the seed m water and unlike other cereals it is the nhmmie tshool 


out first in rice. The 
than the radicle and is 


and not the radicle (root) that conies out first in rice. The 
plumule is white, tapering, much thicker tha,n the radicle and is 
liMlow in the centre, wdicrcas the radicle i.s slender, long and solid. 
Ihe radicle gives rise to the primary root system consisting of a, 
number of fibrous and branching rootlets! The primary root 
system is temi-jorary and i.s soon rejilaeed by a secondary s\stem 
which IS produced from the first node of the plumule " The 
secondary root system is situated at a fixed level with reference 
' * ground. All later roots produced arise from the portion 
31 the stem bearing the secondary system. 

The plumule after coming out .splits on one side throuLdi which 
lie growing shoot emerges and gradually develops a green colour 
m ex|»sure to light. The shoot which is nothing Imt a rolled 
iLLpai" rudimentary form begins to grow and after about 
24 to 36 hours, unfurls the first leaf blade. This blade is (mcircled 
ly a green sheath and has within it the growing shont 'I'lu* Iwif 
sheaths are oval and consequently the stem of the rice seedling 
ooks more distinctly flat than round. ^ 

9 
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The shoot comprises the stem, the leaves and the inflorescence, 
i.e., all portions of the plant above ground level. The so-called 
stem is formed of the several leaf sheaths overlapping one another. 
The stem remains concealed during most of its life by the leaf 
sheath on the top, and at the base by a mass of roots. The stem 
is very slow in growth and so short that it remains entirely under¬ 
ground and appears above ground only some weeks after planting. 
Unlike all cultivated rices, there is an underground stem developed 
in Oryza longistamhmta and the plant can propagate itself with the 
help of the underground stems. The stem has a number of nodes 
irom each of which grows a leaf and the parts of the stem between 
two nodes are called internodes. The internodes remain very 
short in the beginning and the upper ones, elongate first and the 
successive internodes become longer and longer. Each single 
stem is a culm and the internodes are hollow but may be practically 
solid w'hen very short at the base of the plant. 

rdZefingr.—Tillering is the development into new shoot of 
the bud remainmg at the axil of each leaf. The tillering zone 
01 the portion of the stem wherefrom the axillary buds develop 
into shoots IS a small one confined to a few inches at and just 
if The internodes here are so suppressed that 

Tbp fJlf ^ ^ the shoots spring from a common point. 

Ihe tiller after it emerges from the sheath of the leaf, pushes 

ducpTL^^f^ ultimately falls off. The tillers are usually pro- 
SlfVwpS ?'' ® “ain shoot. The tiller bLaves 

hnfh nf fh individual and the vertical and lateral growth 

Qprnp tf SO on simultaneously. ^ After 

t£ ti W<, V'rt Woince additional tillers, 

whh tbi ^pfb Je^elop into independent stalks grow along 
Wpf plant, mature and produce ear-heads. All tillers 

however, do not develop completely and some of the very late 
ones may not produce any ear-head at all. The size of the ear 
head also varies the first formed tillers generally givin- fbi^^Pr 
6ar-Iiead tlian the later ones The nf 

grow, ootil the ffllering phL irflSSd Who?**? '’fSf 
.s nearly finished, the .ttem starts eLgati^ ,apMlV as"ttl 
io'^ermg time approaches. Though the tillerc? matr ^ x 

ages, the ear-heads on them com? oS anfripe? alml fft?* 
same time as on the main shoot. ^ *1^® 

Leo®es.--The leaves are long and tanerinff Tbp .liof,- ■ i. 
mg parts of the leaf are the sbpafb fu i, ^istinguish- 

the blade. The shL^ is rolW ^Af?® *1^® and 

the younger parts of the shoot in earl* enclosing all 

internode only. It first remains small ^b .^ater the 

and thickness" later. The blade is “ length 

to 20 " m length, and abLt ^ to V' ^ 'r 

tion and remains flat. There is a broadest por- 

and the blade, and at the base We tCeWL tS 




Botany of the Rice Plant 


331 


^aped hairy structures encircling the ihternode called auricles. 
They may vary in size and may also be entirely absent in some 
varieties of rice. The ligule is a thin scaly projection appearing 

a continuation of the leaf sheath for a short distance beyond 
the leaf junction. The number of functioning leaves on a stem 
may vary from four to seven and as the stem grows, the older 
ones below first turn yellow and dry up. The top-most leaf 
^closing the ear-head is called the boot leaf and is usually 
shorter and broader than other leaves. The sheath of the top- 
most leaf is first distended by the enclosed ear-head within. 

Panicle and Spikelets. The whole ear of rice is called a panicle 
or spike, and its axis is a continuation of the culm or stem, 
ihe stem of the panicle called rachis, is divided into a number of 
mternodes and nodes from which branches of the panicle arise 
either singly or in a whorl. The branches may be simple or 
branched in turn and each final branch bears a number of flowers 
called spikelets. The panicles are erect at first, but as the spike- 
lets develop into grains they present a graceful arched form. The 
size and shape of the panicles may vary widely in different varieties. 

Each spikelet is a complete flower having six stamens and 
enclosed by two well-developed glumes of which the inner is 
cafled the palea and the outer, the lemma. There are also two 
ruairnentary empty glumes at the base of each spikelet. In some 
varieties these empty glumes may be as long as the ones bearing 
the stamens and pistil. The inner glumes bearing the essential 
parts may be green or of varying colours, though not all persisting 
at the ripening time. Inside the glumes at the base there are 
two fleshy small bodies called lodicules and a small ovary and two 
sessile stigmas which are long and featherlike. The flowers 
develop from the top downwards in each of the branches in the 
panicle. As the ovary develops, it fills up the whole cavity be¬ 
tween the boat-shaped palea and lemma and this along with the 
two empty glumes constitutes a fruit or grain. The spikelet i.s 
aterally flattened so that the least diameter of the grain is its 
ttiickness. The palea may sometimes bear at its tip, a long awn. 
The palea and the lemma have a number of ridges and furrows 
and the edges of the two fit into each other so that they hold 
tigitly the gram inside. The lemma and palea may be clothed 

hairs, their number varying in different 

Fruit.—The fruit or grain is enclosed by the husk, the lemma 
and palea and lies loose inside when the grain is ripe. Under 
the husk, there is the fruit coat attached to the grain, which may 
be called the bran layer. The endosperm of the grain is mostly 
starch and in the so-called glutinous varieties, portion of the 
starch may be present in the form of dextrin. Rice fruit has no 
definite dormant period as it can germinate readily after it is ner 
fectly ripe m the panicle. The number of .spikelets in a panicle 




132 


Handbook on Rica in Madras 


is a vairietal character and may be as few as 60 to 60 as in kuruvai, 
kar, etc., and may be as many as 200 to 300. The number more 
or less depends upon the length of the panicle. 

The arrangement of the grains in the panicle may also varv 
in varieties, some having a lax panicle with the apikelets spin-sely 
arranged and others having a dense panicle with the grain.s closely 
packed. The packed arrangement is usually to be found in very 
fine rices. The size of the grain may also vary \\-idely and is the 
most definite varietal character. 


Flowering, ‘pollination and fertilization .—It ice tlosver is liornia- 
phrodite, i.e., contains both the male and lemale parks. It is 
essentially self-fertilized, the pollen of a flower fcriilizing the 
stigma of the same flower, but natural crossing- is nof. rare. Pollina¬ 
tion takes place just before or simultaneou.sly wifli the openine 
of the glumes. The swelling of the lodicules by the al)Koip( ioii 
of water and the rapid elongation of the filiuncnts, (anise ih,- 
glumes to open. The glumes remain open for some time, luilf 
to one hour, when the pollination is complete and the giiiiiHis 
close and do not open again. As soon as the glumes open, the 
anthers dehisce and shed their pollen on to the feathery stiginius 
which also grow and protrude outside the glumes. If the stigmas 
do not receive the pollen grains when the glumes remain open, 
the possibilities of the stigma getting fertilized later are very 
little and the result will be an empty or unfilled grain. 


The opening of the glumes takes place between 10 a.ni. and 
12 riocin, the chief factors controlling it being temperature and 
Humidity A warm sunny day hastens opening, whil(i a cloudy dav 
retards it. The flowering time of rice varies in different countim's 
dim chiefly to the climatic factors. There arc also sliglit varietal 
ditterences. The blooming occurs earlier in the day in India 
Java and Phillipines, than in Japan and America.. 'rii<‘ most 
active flowering takes place when the atmospheric iemncratnre 
ranges between 80° and 84°F. Temperature eit].,.. UohL 7.?h’ 
or above^gOP retard flowering. The fact fl.at f.-mperature 
controls flower-cipemng has been made use cf in ffoimh Ooiv in 
evolving a simple technique for artificial eros.sino- 

‘ ■' o * 
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even a aleistogainous va.riety in the Coimbatore collections ixi 
which the whole panicle remains enclosed inside the terminal 
leaf sheath which does not allow the glumes to open. Though 
seeds may get set in this, such, setting is not always satisfactory. 

Natural crossing ,—While self-fertilization is the rule, natural 
crossing occurs freely, its percentage depending on the locality and 
varieties concerned. In Madras the extent of natural crossing 
was estimated to be somewhere about half to two per cent. 
Eecently however, under exceptional circumstances, it has been 
found that this natural crossing may be as much as 10 to 12 per 
cent. In wild rices particularly, tlie dehiscence of the anther is 
not satisfactory and if the pollen also happens to be non-viable, 
crossing from the neighbouring plants may take place easily and 
it^ is in such ^ cases that the percentage of natural crossing is 
high. Climatic factors also appear to play a large part in effect¬ 
ing cross-fertilization. Wind is one of the chief agencies in 
carrying pollen from one plant to another, but the distance to 
which such pollen is carried does not probably exceed six feet. 

Artificial crossing ,—For effecting artificial crossing the anthers 
will have to be removed before they dehisce and the pollen of 
another variety used to fertilize the stigma. The technique of 
crossing adopted by workers in the different countries varies, but 
the one now in use at Coimbatore appears to be most satisfactory 
and yields the maximuin percentage ’ of setting. A panicle whicii 
is on the second or third day of blooming is first selected and 
after removing all the fertilized spikelets at the top and the spike- 
lets tliat may not open that day at the bottom, it is enclosed in a 
brown paper bag early in the morning. Due to the increase in 
temperature inside tlie bag, tlie glumes start opening much earlier 
in the day and since the anthers are not mature enough at the 
time, they come out and hang witliout dehiscing. These are 
caught hold of at the filaments by a pointed forceps and removed. 
When the pollen of the other parent is ready it is brought and 

dusted on to the stigmas of each spikelet and the whole panicle 

is kept in a clotli bag to prevent access to any foreign pollen. 

During the first few days after pollination the endosperm in 
the single ovule grows rapidly and reaches its full length after 

which its other clirnensioiis increase slightly. Its contents are 

at first liquid and consist of wdiite starchy material. This is 
called the milk stage. As more material passes into the endos¬ 
perm, this milk solidifies and hardens passing successfully the 
dough, soft and hard stages. 

The time taken for the grain to ripen after fertilization 
\aries somewhat with varieties. In early varieties of four months 
and below, the grain is fully ripe in 25 days after fertilization, 
but in later varieties this period varies from 35 to 40 days. 
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Eicb Varieties and Classification 
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size and^ sliape of panicle; size and shape of the individual grain; 
colour of rice—black, red, brown, white, etc.; awned or awnless; 
shattering or non-shattering; texture of grain—soft or hard; 
nature of endosperm—starchy or glutinous; and other special 
qualities such as the presence of scent. As the knowledge about 
the inheritance of the above characters accumulates, the groupings 
are modified and enlarged. Probably among the above, the grain 
size and shape are about the most reliable characters for classify¬ 
ing rices and the classification based on them has relations to 
trade and milling requirements. But any classification loses its 
value because of the large number of varieties to be handled and 
because of the fact that the varieties as grown by the cultivator 
arc never reasoual)ly botanically pure. 

Some of the physiological characters which are usually taken 
into consideration for classifying rices are lengths of growing 
period; adaptations to varying amounts of water—up-land dry rice 
and low-land or wet-land rice; adaptability to special conditions 
sucli as water-logging, alkalinity, etc.; tillering or the number of 
shoots produced per plant; and adaptability to the season, i.e., 
whether suitable as a main crop or as a Tear crop. Several of these 
characters are very much influenced by the climatic and soil 
conditions. 

Period of growth .—The most important of the above characters, 
is the period of growth. In the Coimbatore collections there are 
varieties which ripen in three months and others which take 
ueariy eight months with all the intermediate ages between these 
two extremes. Por a transplanted crop the total period of growth 
may be divided into three portions, (1) the seed-bed portion, (2) 
the portion between transplanting and flowering and (3) the por¬ 
tion taken by the grain to set and ripen. Of these three, the 
first and tlio third are about equal and fairly constant for all the 
varieties. The differences in the life periods of rice varieties are 
mainly due to the differences in the second portion, any change 
due, to climate, soil or season, bringing about a change only in 
this |)ortion. It is very rarely that a variety is found to be con¬ 
stant under different conditions. The rice growing conditions vary 
so much from place to place that a classification based on characters 
which are influenced by such conditions is of no practical utility. 

Like duration, tillering is also very much influenced by environ- 
iiKiiital conditions. It is only by the actual growing of a variety 
under different conditions that any description of a particular 
character can be made. The varying conditions are themselves 
the ctiuses for the existence of such a large number of varieties. 
Any estimate of yield can be made only by actual trial. Even in 
cou'iitrics like Japan, Italy, Spain or America, where the rice 
area is small and where the seasonal conditions are not so varied, 
tlie actual recommendation or distribution of any particular variety 
to a locality is only made after trying the variety in the locality 
itself. 










CHAPTER XIV 


Root Studies in Rice 

Just, a.s in any other crop plant, the proper development of the 
roo(i system is associated -with corresponding vigour and producti- 
\ ii V ill rice. R has been observed that in rice the larger amount of 
tilt’ering nr jirodnciion of secondary shoots is correlated with a 
heller root system. 'J’hough rice may be an aquatic plant, its 
niols, as ua.s iioiiiUul out already, do not belong to the aquatic 
IvjK' ami require as much ©ration as the roots of a non-aquatic 
plant. The role, of tlic surface film and the influence of its activity 
in supplying oxygen lo the root have been discussed already. The 
rout ilcx elopim.mt was found to be the greatest where the conditions 
lor this :eration were perfect. 

The root. s\sleiii of Ihe rice plant consists of two kinds of roots, 
one. long, lliin, llaccid, brownish and much branched; and the 
uili(‘i', short, white, bold and unbranched. Both the kinds colild 
lie .-.eem evi ‘11 in i.he seed-beds after about a fortnight’s growth 
tliere. .Adventitious roots appear early in the life of. the plant and 
the priiiuii'y root soon becomes indistinguishable. The roots are 
e\id<nii!y iii rings, ennerging below the nodes, but the nodes are 
o riosii togvther in the region that the arrangement cannot be 
madi' out clearly. As new roots form, the old ones develop an 
uiijH'rvioiis layer, lirst near the attachment to the stem and finally 
>.\lrnding along the whole root, which then dies. At transplant¬ 
ing time., when the seedlings are pulled out, the roots are torn 
niid the plant produces a fresh set of roots after transplanting. 
'5'he roots remaining with the seedlings at transplanting time do 
uol seem to fnnetion at all. 

/I'lio/. (l■nlllilllf (wvperiments .—Experiments have been made at 
( oimhatorc and' Pattambi with pruning away all the roots at the 
tune of planting and such pruned plants never sufiered m com¬ 
parison with seedlings that were not so pruned. In tact the 
(|ui<-ker (>stablishincnt of the seedlings m the transplant field 
d.ipendH upon the rapidity with which new roots are tormed._ It 
the seedlings are grown under hardy conditions, say, raised m a 
dry bed without much of water, the root development is poor and 
such seedlings are found to establish quicker than seedlings grown 
under more favourable conditions with plenty of manure and 
water. When seedlings are pulled out of the seed-bed and kept 
^ - a few days we can see new roots springing up at the bottom 
the stem near the base. 

Variation in root systems. —^The depth of the root system 
pends upon the variety and the cultural practices adopted. In 
e broadcast field, the seed is left on the surface and the rooting 
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zoue is confined to a few inches from the surface and this is one 
of the reasons for the broadcast crop lodging more easily than a 
transplanted one. While transplanting, the seedling's are thrust 
a few inches inside the mud and the rooting zone is also deeper. 


The root system is generally poorer in the early varieties than 
in the late ones. Apart from the age of the variety, there appear 
to be variations according to, whether it is a low land rice or a 
dry land rice, whether it is a coarse or a fine one whether the soil 
is stiff clay loam or sandy, whether the variety has a, stiff erect 
or a weak lodging straw, etc. The typical dry land rices develop 
a bigger root system than the wet land rices when grown under 
dry conditions than they do in puddle. In puddled lands, 
however, the typical wet rices develop a large root system. Quite 
unlike other crops, in rice it is found that the more the water- 
supply the greater is the root development. G-enerally a fine rice 
like jeeTagnsa/inbn has a smaller root system than a coarse one of 
the same duration. 

With regard to the relation of soil to the root development it 
is found that the root production is greater in clay soils than in 
loamy or sandy soils. Evidently in the very open soils where the 
drainage is very rapid the roots do not get sufficient oxygen supply 
and hence the development is reduced. Apart from the difference 
in I’oot system according to whether the crop is broadcast or 
transplanted, the varietal difference is apparent. Eor instance, in 
the deep water rices which have comparatively a larger shoot 
system than any variety of similar duration, the root is very 
poorly developed both in quantity and depth of penetration. 
Strain GEB. 24 has been found to jmssess a more profuse and 
matted root development than any variety of similar duration and 
this might be a reason for its greater productivity. The prepara¬ 
tion of the land for a second crop of rice after GEB. 24 has, on 
this account, got to be very thorough. 


Comparing a short and a long duration variety, the production 
of roots is more in the former in the beginning, and the roots 
appear to concentrate on spreading in a zone down to four inches 
depth. In the long duration variety the root growth is moi'e sus¬ 
tained and goes very much deeper, sometimes even to twelve 
inches. Generally the root development is in direct proportion to 
the time of ripening, the varieties ripening latest having the 
largest development. Observations made at Coimbatore have 
shown that, among varieties of similar duration but differing in 
height, the downward and the lateral spread of the roots is more 
pronounced in the taller than in the shorter varieties. Withm 
a variety there is a definite and high correlation between the 
number "of tillers and the number of roots per plant, the greater 
the tillering the greater being the root development. 
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The Straw CHAEACTEn 

FanaiioH^.-With regard to the habit of the stem, two or three 
defanite types can be made out. There is the typical wild rice at 
one extreme where the stems remain almost flat parallel to the 
soli tor a great portion of the season and bend later becoming 
elect when the ear-heads are formed. At the other extreme we 
+ cultivated rices where all the shoots remain grouiied 

togethCT as a clump assuming a position, almost vertical to the 
SOI . There are any number of varieties with the straw character 
representing several intermediate stages between these two. The 
prostrate or wild habit is not a desirable character. It has been 
found that the erect or compact habit of the straw is usually 
associated with a nonJodging nature. 


Cultural 'practices a'lid straw character—The lodging or non¬ 
lodging nature of the straw is an important economic considera¬ 
tion in rice as in other cereals. A weak or lodging straw is un¬ 
desirable. The initial high fertility of the fields, early planting 
and application of nitrogenous fertilizers are factors contributing to 
bigger yields. This object is, however, frustrated by the too rank 
initial growth which is indicative of future lodging, but this can 
be satisfactorily averted by adjusting the cultural practices. It 
was mentioned that in Godavari certain soils already possess 
the optimum conditions of soil fertility and in a favourable season 
the crop tends to lodge even before the ear-heads are formed and 
great loss occurs. Such premature lodging is usually counteracted 
by either cutting off a portion of the foliage in the early stages 
or allowing cattle to graze it down a little. It was pointed out 
before, that the whole stem consists of a number of internodes, 
a number of them condensed and remaining short at the bottom 
close to ground level and a few elongated internodes on the top. 
Favourable conditions contributing to premature lodging make the 
bottom internodes grow faster and longer in the early stages of 
the crop. The cutting of the plants arrests this premature 
growth and retards the elongation of the bottom internodes with 
the result that lodging is prevented. It has been found by 
experiments conducted over a series of years at the Maruter station 
that this topping does affect the yields though not probably to 
the same extent as lodging would. Minimizing the loss due to 
cutting consisted in adopting the practice judiciously, fairly early 
in the season, and not too low. 


Adjustment of other cultural practices to prevent lodging consists 
in planting the seedlings wider apart where early planting is 
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inevitable, planting seedlings wliicii have been koi>t for some iiino 
after they are pulled out of the seed-bed, a^nd api>licatiori of 
fertilizers in partial sinall doses instead of in a single big ap[)li(*alion. 
The udu cultivation described before, whicli consists of growing 
together an early and a late variety, also helps in jjreventing lodg¬ 
ing in the late crop. The practice of double iransplanihig, previ¬ 
ously referred to, is anotlier inetliod of dodgitig tla^ p>r()blt*in of 
lodging. 

Mo,rpliulogieal and anaiondeal sUidi(‘S ha.vc t)(‘oH made at 
Goiiubatore with ivgard to ihc problem of lodging in rice varieties. 
Great ditlerences Wixv found in Uie extent and tvfie of lodging 
that occurjwl in the dill.ertaii \ari(‘li<‘s. W’liile lodging is ('onnnon 
in most of the eeonomically superior l>p(*s, it clocks not do mueh 
luuan so hmg as tla/re is no adxersi^ \vt4; \vea,thcr prmailing a,t the 
time of lairvest. TIu' deep waltu* pat!dit‘s whicli liav('. ;i straggling 
stem eoine tiown Hat on ihc gtnund unless there is suhicient watex 
in fihc iield t(,) suppori ihf sOun. hdiere. artg howrntau (certain 
vai'ieties whicli do noi lodgvt at' all, tncu alter the crop is dead ripe. 
St^.veral of tlie hhirma types lltat arc ava-ilahle, in Coimbatore 
collecd.ion belong' h) lids group. Siath non-lodging t\pes are gene¬ 
rally i)oor in tilh*ring and art* (‘oarse-grained. 44ios<‘ are character- 
izo(,i I>y stonier st<*iiis willi a ptu'sisleni leaf sheath (dos(dy a,d.he,ring 
I'O, and covci'ing a great poii ion o( the. botiom intlunodes. Sections 
of stems (‘xamined under the mieroseo[)C show in s^wau'al (.aises a 
spe(*ial tbicktming o! tla.i cell walls on the liciuruhirv which {)ro- 
ha})iy helps the plant lo remain orect. 

Iiilun'iliDicc uj sf ixiiD i‘hiiriictcr.—dtho problem of lodging is not 
el miudi consideration so long as the. harvesting of the <*n)p is all 
done by huma-n la,l)our wlii(*h (.aiiitinues to br‘ tlic praxttice all over 
the world (iX(a‘pi probal>ly in America, Hiiu'o,, howtn'cr, it is 
impossible to attain Jieavy yields with, big ea.rs without a, corre¬ 
sponding ymprovcnnmit in tile straw, breeding lor stnniger straw 
becomes important, ddie inherita'iice studies on the loflging and 
non-lodging nature of thi^ straw would appeal' to show the latter 
to be a recessive cliara(‘ler. 1'lu^ qiU‘stion of breediiig types with 
.good yield and uon-lodging slraw lias receivc'd some attention a,t 
Goimbatore, Grosses wc*re underiaken some years back between 
Ut good liurma type and ont‘ ol the Goimbatoni sti'ains, to combine 
the high productive caipsunt-y ol the lat'ier witJi tin*- slnuigiu' straw 
ot the former. The work is now w’cll advanced and certain strains 
showing the desirahle combinations have been obtained and are 
imdergoing trials in the cultivators^ lields. Obsei'vaiions made on 
the progenies of the above cross have sliowm that iuju-lodging 
uatiire^is usually associated with longer duration, gn,;a,ter height, 
poor tillering and high st(uiiity. The a,SBOciation is, however, 
fortunately not absolute so that by patient studies exleiided over 
a series of generations it is possible to elirninat(i the undesirable 
from the desirable characters* 




CHAPTER. XVI 
Steeility 

Kinds of sterility .-—One of the causes of low yields of rice is 
the occurrence of sterility, either partial or complete in its popula- 
lon. J3y sterility is here meant, the occurrence of unset spikelets 
interspaced with well set spikelets in the panicle. This is different 
from ^a, special type of sterility known as ‘ sterile tips ’ or ‘ spongi¬ 
ness ’ which sometimes occurs in certain rice varieties. Some*of 
the spikelets either at the base or at the terminal portion of the 
panicle are wliite and rudimentary, both the ovaries and the 
anther sacs not being developed. This is a characteristic of 
certain varieties, and Co. 3, a strain from Coimbatore, often 
exhibits it in varying amounts. High fertility in the field also 
increases the incidence of ‘sterile tips.’ 

The ordinary form of sterility, where some of the flowers, in 
spite of their containing all the essential parts, remain sterile, is of 
common occurrence in rice. When grown under optimum condi¬ 
tions a large number of rice varieties exhibits very little of this 
defect, but certain others show it to a varying extent year after 
year. Jeerciydsamho, ot the Tamil districts and vankisanncim of 
the Kistna delta are two examples which always show a certain 
amount of sterility. 

Sterility or unsetting is exhibited to the greatest degree by 
the wild rices. In these the spikelets are produced in abundance 
but few of them develop any grain. A large number of varieties 
in the Coimbatore collections has been examined for the amount 
of sterility occurring in them from year to year and it has been 
found that this amount varies from about 2 to 40 per cent. 
It is not known whether the awris produced by some varieties 
interfere with the proper setting of the grain or not, but the 
awned varieties generally show a fair amount of sterility though 
there are exceptions to this finding. It has also been found that 
several of the early varieties show sterility. There are also certain 
mutations that have been observed to exhibit sterility to an extent 
of 90 per cent. 

Sterility and environment .—One of the chief environmental 
conditions that causes sterility has been found to be the season 
of planting or rather the time at which blooming takes place. 
Every variety has an optimum season of planting, and growing 
it in the wrong season, results in reduced yields, one of the contri¬ 
buting causes for such low yields being sterility. The effect of 
sowing and planting GEB. 24 and Co. 3, at regular intervals 
throughout the year has already been mentioned. Besides other 
observations the amount of sterility was estimated for each sowing. 
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The percentage of sterility was found to vary from 6 to 27 per 
cent.^ in GEB. 24 and 10 to 32 per cent, in Co. 3 according to 
the time of planting which varied from July to February. Although 
from the yield point of view it might be said that the earlier the 
sowings the better, it would appear that, 1 ut for the higher per¬ 
centage of unsetting obtained, some of the later sowings could 
liave proved even better. The sterility observed here had nothing 
to do with the vigour of the plant as the number of ears formed 
per plant was satisfactory even in some of the later sowings. 

Too much of rain or cold spells at flowering time, or want of 
siifficient moisture in the field at this time when plants transpire 
most, are known to cause sterility in the plant. This is due to 
\\io climatic conditions interfering with the normal opening of 
ihe glumes and the dehiscence of anthers. There is also another 
l-ypc^ of ^ sterility caused by too much of water in the field when 
Iho grain has nearly ripened. The presence of moisture induces 
ad^litional tiller formation and production of small ears in such 
laic tillers. These, however, do not have sufficient time to set 
and ri[>en seed and their contribution to the total yield is only 
unset (diafC, The premature lodging of the crop mentioned pre- 
i^iously also causes sterility. 

Inheritance of Apart "from environmental influence, 

the unsetting is a hereditary character. It may happen that two 
pnnmts used in a cross may be perfectly normal but the cross 
prog(‘ni(^s of the same can exhibit unsetting in varying degrees. 
^Ihiis is generally the case when any cross is made between two 
varieties differing widely in characters like duration, tillering, 
grain size, etc., or when they belong to two different zones 
having different climatic conditions. For instance crosses between 
Indian and Japanese varieties or between Indian and American 
varieties always produce unsetting. In fact sterility is one of the 
limiting factors in evolving high yielding types from cross progenies. 
In one of the crosses made at Coimbatore, the parents were normal 
but the Fs generation exhibited sterility from 4 to 56 per cent. 
Though sterility may be a serious factor to contend against in 
making crosses between parents w:idely different, it has been shown 
in some of the other crop plants that the greatest possibilities of 
attaining success lie only in undertaking such crosses. 

That sterility is an inherited character is particularly apparent 
from the association it shows with other known inherited characters 
in the progenies of crosses. In one cross made between a pigmented 
and a non-pigmented variety, the estimation of sterflity in the F^ 
progeny showed that the pigmented plants exhibited a higher 
percentage of sterility than the non-pigmented plants. In another 
cross where the progeny was segregating for duration and for the 
•amount of emergence of the panicle from the enclosing leaf sheath, 
sterility was found associated with plants of later duration and 
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poor emergence of panicles. In still another cross involving 
difference in gTain size and arrangement of tlie_ grain in the panicle 
(bunched or sparse arrangement), it was found in the progenies that 
the small grain and a closely packed arrangement in the panicle 
were associated with a greater degree of sterility. There are 
also indications that sterility is, to a certain extent, related to 
the glutinous character of the endosperm. 

Detailed observations on certain varieties showing normally a 
certain amount of sterility, have shown that it is mostly confined to 
the later panicles and to the grains which flower at the end of 
the blooming period, i.e., those that are situated at the base of 
the panicle. 

Cause of sterility .—The most common cause of sterility appears 
to be defective pollen. In crosses showing sterility, examina¬ 
tion of the pollen in the Fi always shows a large amount ol 
aborted grains, while they are normal in the parents themselves. 
The anthers may also remain undehisced normally. Besides 
defective pollen another cause of sterility is the uneven maturity 
of anthers and stigma, simultaneous maturity being a necessary 
condition for proper setting. The unevenness _ may be either due 
to structural peculiarities as in certain wild varieties, or due to the 
abnormal climatic conditions of temperature, humidity, etc. 
Eecent cytological studies in progress at Coimbatore have shown 
a relationship between the chromosomes, their number, structure, 
etc., and-particular forms of sterility. 



cnAi>'i:’i<yii xvn 

SnATTr-uiiNC. OP tup Grain 

Besides sterilify sliail<‘rin^- of tlu' .a'i'ain is another cuiilrilnitory 
cause of lo\vcrin<>-ilio iiortiin! yields of crops. A certain iunouut of 
sheddiiii!' of ilie prain in all \’arii‘tie^ at ll'c time ol harvt'st is iiu'''i- 
i)id an iilml varie(\ i< one tint does net shatter at all. 'i'lii- 
anionnt of shattering will dt'pend upon the stage at which tlie 
crop is lu!rvc.ste<l. Tn an over-ripe <Top ilie loss due, to shatter¬ 
ing is likelv to he ('Iilianeed. A ei'op that is liarvested while ilie 
straw is still given and then allowed to dry in tlie fields does not 
shatter it;, grain so badly as Ilie same liiir\ei-ted after it, is dead ripe. 
The loss dne to shattering will 1)C more in a crop that has lodged 
before it is (|iiite ripe. In Taiijore wlu'rc the harvest is done 
when the la-op is diaid ripe, the alternating heat in the day and 
fh(‘ dew ill till' night which prevail at tli(> harvest period add to the 
troiihlc fif shedding which may lie present even otherwise. 

\'(trirlitl il'iljcrou’c.-!. There are. however, great varietal dilT<-r- 
eiiei's with reg'ard to this l•llanle1er. Generally the round tyfie of 
grain, the ■'finiinitn! of M’anjnre, sheds iiiiieli more than an oval nr 
ohhing grain like Ah'//ore .sannhu and lienee the practice of confining 
the harvest o])erat,ions for .^irionani to the, mornings when the 
crop is w(‘t with the dew. 'I’he imndling of the sheaves and 
earrying Miein to the threshing floors are attended to in the alter- 
nnoii when the sun has gone down slightly. Even among the 
norniid type, of grains, (’o. ‘2. and Go. ft, are varieties whicdi shed 
liadlv if harvesting is not done early enough. On tlu' other hand 
the st.ra,in GhlB. 21 can lie left in the field a,s long as is necessary 
even a,t'ter ilie, straw has luvonie over-dried and has risiehed the 
stage when it. hreaks int.<i piec<*s at the- time of harvest. It. has 
lieeti (•stiniiited at. ('oirnhafore, that a loss ol 5 to 12 per cent, ol 
the crop may occur in l.he shedding varieties dne to lah* harvest. 

There is, however, anotlier aspect to the problem of shattering 
Bince, threshing is all done by linman labour, by heating tlie sheave.- 
against a lianl surface, varieties that ordinarily .sliatler arc the 
eiisie.st to thrc'sh. Even with a single laaiting all the grain eonurs 
off. While it is necessary to aim at a certain amount of non¬ 
shedding nature, an ideal non-shedding (,irop will be difficult to thresh 
and thus part of the advantage is counterbalanced by tim extra 
labour that may be found necessary. The, method of stacking tlie 
sheaves for two or three months before threshing which obtains in 
the Northern Circars makes the, threshing operations easier, as the 
grains come off easily. There are certain types in the Coimbatore 
collections wdiere the grains do not easily come off while heating. 
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Severe beating, only makes the whole panicles and portions of 
panicles to come off, rather than the individual grains. The wide 
variations of this character in the different varieties are being made 
use of at ('oiiiihatorc to study its inheritance in progenies of specially 
niiulo crosses. .\ suitable and satisfactory method of estimating 
flic (IcgriM- of shafforing in the plants has also been devised for this 
study, iirci'ding cxperiinents have shown that it should be possi¬ 
ble to evolve suilahle types combining good yield with a reasonable 
amount of iion-sliafiering nature. 

'I'he shattering depends to a large extent on the nature of the 
atfaciimeiit of the gi'ain in the panicle. This attachment consists 
of a (lepri'ssion at ilie liase of the grain and a small projection of the 
stalk which fits into this depression. In varieties that shatter 
(>asil\ the (Icpression is very slight as in the round sirumani grain 
and in varieties that do not shatter easily the depression is a little 
deepiii- with a- longer sialk projection as in GEB. 24. In the 
Phillipines ilie nnn-sliattering nature is found associated with 
varieties having grains with long awns. 

Wc llmi t he worst form of shattering nature exhibited in the 
wild I'iees. The. gniins shutter and come off the panicle even 
l)(;for(‘ ihey tire ripe and any collection of grain must be done 
when flic grain is only half ripe. The loss due to shattering has 
been (^stimaitsl to go up to even thirty per cent in some parts of 
hidia as in the ?vlahlud tract of the Bombay Presidency. A study 
of tills eliaraeler has led to the conclusion that this large amount 
of shill lering is due. to tlav contamination of the cultivated types 
by Uie wild"ri<a's growing iu the swamps whose.seeds get into the 
ti'kls and freely crass with the cultivated ones producing a number 
of new forms carrying some of the wild characters. There are 
nlanls which for all purposes do not have any wild character 
exVeui this shalt.ering nature. The problem here is to get rid of 
the wilil plants systematically and prevent any natural crossing 
tul iim nl'Iee in tlie field. We have some difficulties with this 
wild riee 'trur/') in Malabar, and cultivators take special pains to 
g(d rid of it from the cultivated fields. 



CHAPTER XVIII 


DeVE LOPIVI fSNTAL Sl'lJ D1ES 

I. Tillefing and ear jornialion ,—Certain varieiii‘S of rice give 
a liigher yield than ot]iei*s under parti(nilar c-onditions, and c*,ertain 
varieties also change their yielding (*apacity acc'ording io tlK‘ condi¬ 
tions under ■wliicli they ar(‘, grown. Tlu^ kinnvledgts aj)ont the 
adaptation of varieties is mostly traditional based on long exptn’iem*es 
of praeti(*al cultivators. Althougli one may know that certain rices 
are more adapted to certain (‘onditions, very little is known ahoiii 
the reactions which the plants toxhibit wlum grown nmhn' sindi con¬ 
ditions, In a study of iht^ yitdd, tin*. (it‘V(dopment of tlu^, plant 
in all its phases aaid its ladatior) to yitdd rrnist la*, hi’st investigated. 
Tillering or the [)ro(lue(ion of side-shoots, e.onunon lo all (ua*(*als, 
is a very important (l(‘velopmi*ntal phast* of the riee plant* Madi 
plant prodnees a mimher of shoots and (*aeh of tluun prodiU'cs a.n 
eaiiiead so that, tin* total yi(*ld of a. [)lant is made u[> of a. jiumla*!' 
of earlieaxls produ(‘(*d by tlu^ ditferent shoots. Anotlier contributing 
factor Jio yield is t.he sizt* of tlie earhead or tlu^ number of gra,ir)s 
per earhead. Iduis tlie. total yield obtained from a parti<*ular varit*ty 
of rice for a. givtm area, may he <‘Xpn‘sscd as llu* product, of (iu,*. 
three factors, the nmiiber of plants, tlie number of t‘arh(‘ads |>er 
plant and tlic number of grains per ear, 

TiUerimj ,—Any favourable treatment wfiich tlie |>lanl. may be 
subjed. to, brings out a rt‘sponse more* in ilu* iner(*ase of mum 
her of tillers than in any otluu* (‘luiracdieix Hesid<‘s soil, some 
of tlu*. agricultural praxdmaxs that influence, tillering are, tinu* of 
planting, Rpa,cing, manuring, etc. ddmt tilk*ring, apart from its 
beliavionr due to environment, is a vavietal (*ha,ra(*ter is (*vident 
from the study of this character in the large munlier of vari(*ii(‘s, 
all pure lines, that are being grown every year at the doimbaiore 
station. Some are naturally poor wliih* others are more proli¬ 
fic. Since yield depends upon the number of earht*ads pn)du(‘(‘d, 
its study becomes important. The results obtained from a study 
of the development of tillers and the size of the ea,rheads and tiieir 
relation to final yield in a number of pure lines at Coimbatore are 
described below. 

Studies in tiUering'In the study of tillering, it is not enough 
to take into consideration only the final number of earheads 
obtained per plant at the time of harvest. It is rarely that every 
shoot developed by the plant results in an eax'head and the pei'centagu 
of earhead to the total number of shoots may vary accorxTmg to the 
varieoy of rice under observation and according to the environmental 
conditions, in which the plant grows. Ten of the varieties were 
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planted with regular spacings and in each variety a block of about 
300 plants was marked out. The tillering of each of these 300 
plants was counted every week from the beginning up to the time 
of harvest. 


Goutsg of tillering .—In the case of a transplanted rice crop, 
the plants take sometime, six to ten days, to revive as 
indicated by the casting of! of old leaves and the emergence of 
new ones. After the plants have established themselves, the buds 
in the axils of leaves in the main shoot develop into side-shoots, such 
development being confined to the buds near the surface of the 
soil. The zone wliere side-shoots are produced is restricted to half 
to one ineh in length along the main axis and situated about one 
to two iiK^K'.s below ground level. If transplanting is done too 
deep tlie bohom iiiost internode first elongates up to about an inch 
from ground level and then the production of side-shoots 
(*omm(mc(‘s. Tf the tillers produced progressively along the main 
axis he caliiMl prirnary tillers some of the &st-formed primary tillers 
may start IVaming side-tillers in their turn which may be called 
sscondai’v i illers. In course of time the secondary tillers may them- 
s(‘lv<‘s prodiHa^ tertiary tillers. When the total number of tillers 
in a. filanl is (*onsidered it is always found that there is a defi¬ 
nite proportion of these different classes of tillers making up the 
tuial. M'lie actual separation of the tillers into groups becomes 
ralluM* difficult at the later stages but still can be made out with 
soin<‘ care. 


M'lic coni-sr* of i.iller formation appears to be almost identical ia 
all lhi‘ v;irifii<-s studied, there being no strong varietal differences 
notici'al)!<‘. l>uriiig advanced stages of growth crowding occurs, 
with till' result that the, process of tillering with respect to one or 
more side-fillers eoiiii'S to a standstill, while others more favourably 
sifualtal, continue to produce tillers. 


Active lilleriri"' conimences about two weeks after transplanting 
■ind oil rapidly for about four to five weeks thereafter. The 
period through which this activitv continues is a varietal character 
mainlv depemiiuit on its duration. In a four months’ variety the 
pmiod mav nol extend beyond three to four weep. Apart from 
the \arietal idiaraeinristic, abnormal conditions like too much ot 
spaeiim late planting, excess of fertility in the soil, stem-borer 
ai(aeky,,„s ‘ the noianally dormant buds to get ackve and produce 
lillers and I his prolongs the vegetative phase._ Epess of 
Rupph- either artificially, or due to mins late 

a,.‘,;.n‘iuafc a livsh tillering phase but such late tilleiing never 

ronfrihuitc'v to yield. 

iHU'n -When once the tillering phase has reached the 

..... Cder 

pmiSy to the mother tillers endeavonring 
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to successfully rush through the reproductive phase cutting off 
supply of nutrition to such late tillers. All tlie late and un¬ 
wanted tillers are thus eliminated by the time the i>lant starts 
forming earheads. This procees of reduction is almost tlie same 
in all varieties. The final percentage of ears to t.he toiaJ tillers 
produced by the plant varies in the different ^'arieiaes. In a 
late variety like Go. 4, taking over six montlis to ripcui, this 
percentage/ is only about 60, wliereas it goes up to 80 per cent 
in varieties like GEB. 24, Co. 7, etc., of five nionihs’ duration. 

Tillrriinj and ijirld — hxamiiiitig iha yittd pea* [tlant i( is found 
tliat in S(nx‘ral of the variedic^s, the increas(' in Uic niimher of func.^ 
tional liih'i’s or (ears is <lir<*(Mly proporlional to tla^ yield ptu’ plant. 
In a late variety like Co. -i, however, this iiicreasc is not so 
regular. Idioiigh gimerally tlu' yield per ear is almost tlie same 
in each of the plants wiih dilTereiit number of ears, in certain 
varieties liker (llGh 2t and ('o. 7, iheia^ is a slight incaaaist^ in the 
llyicld per ear as lln* iiiimlxsr ol (Oi’s pia* plant inci^aiscs. It is pos- 
aible that in these varieties the increase in the number of ears, is 
an indication of the idariGs greater adaptability to r(‘s[>ond to 
environmental changes whidi alTe<*,t the production of (airs. 

Criliral jjeriod o] ////(oa'/if/.—If the ears fornual follow lht‘ same 
ordiS* as the dt^viiopment of tilU‘rs, tlie plant produ(*es enough tillers 
to lawsuit in <‘ars (oam two to lhi‘(M^ we(‘ks hd'ore lh(‘ maximum tillm-- 
ing phas(‘ is ]*(‘acluMh If we (h*not(‘ tin* iiarruailar stags* in the 
tillering where tlie nnmlier of tillei's foianed is (xpial to ilu*, ruimbm* 
of ears |)rodne(‘d as tiu* ‘ rriliral iicriadd all li}l(‘ring hoytaid this 
period is a waste. As any incnnise in the. numbm' of tilh'rs per 
plant leads to a corresponding increase in tlu* numbtu* of ears, 
orihaneed tiik*ring should result in (mlianctai yii'lds. Ih gti. the 
maximum benefit the attempt must be to so adjust tiie agronomic 
pracii(*(*s to mihanee the rate of tiller pi’oduction as much as possihhi 
up to the time of lliis critieul [)eriod. 

IndiinduaJity of iillars ,—If all the !a.t(‘-fonn(‘d tillers are going 
to prove a waste, whal is their function in tla* }>lantA small 
experiment was ('cnducted whertg in a, certain nnmb(*r of plants 
of a variety only a particulm' number of first-fornuvl tillcu'S—three, 
four, five and six—were left in tlie ])la!it and all the rest removed 
as they were forming. Examining the yield per ear in each of 
these phinis, it, was found that it definitely increased as tlie num¬ 
ber of tillers left increased up to a certain stag(* and then <iro[)p(*d 
again, and in ev<M*y c-asc tlie \’ield per ear was dcddcdly more than 
in the plant- which was loft without, any pruning. I^liis pndahly 
7 shows that anv iiua’casr* in tillering beyond a certain number does 
kC E not conduce to higher yields and the removal of such supculluons 
(ones contribute to increasing the size of the existing ears. 

In' another experiment an attempt was made to determine the 
individuality of the tillers and the relation between the sequence 
of tillers and their contribution to yield. The aim was to find out 
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the effect on yield by planting seedlings with three initial tillers, 
and also by removing the main, second or both the secondary tillers 
to elucidate the function of each. Periodical counts of tillers were 
made and the final yields determined. Though the yield of the 
plant was highest where all the tillers "were left in tact, the reduc¬ 
tion in yield due to the removal of the second or the third tiller was 
not very marked. When, however, the main tiller was removed 
the yield went down considerably. As regards the total number of 
tillers produced per plant, it was highest where all the tillers were 
left intact closely followed by the one where the third tiller alone 
was removed. 


It wuas also observed that wherever the nnain tiller by itself or 
in combination with others was left to develop, the plant flowered 
definitely one week earlier than when the main tiller had been 
removed. This experiment definitely proves the advantage of 
the main tiller towards its contribution to total tiller production, 
total yield and earliness in flowering. If by any circuiiistances, 
say, stem-borer attack, the main tiller could not develop, the yield 
is sure to be affected. 


II Development of the ear—A. rapid growtli in height of 
tlie tiller in the later stages, foretells the onset of the reproductave 
phase or the formation of ears. After a time all the tillers ot tlie 
plant produce their rudimentary ears in quick succession, the intei- 
val of time, in the production of ears in the mam, secondary or 
tertiary tillers being very much less than the interval observed 
the formation of tillei/tbemselves^ A_difference of two *0 toee 
weeks in the a^^es of tillers will get dwindled to a few days by the 

eiai £e prodaced. In the later “X"™ niTd 

Ttiontn with the average number of tillers for the week were puiiea 
out and the parts examined to find out at what stage tie ear 
Commences While the maximum tiUermg phase was 
forrnation ^ Tarieties studied, namely, six 

reached at the same time loi a f^r^iation appears to be 

StnSl ffiprodaS, Id i. m^ly a Jietal charac 
ter depending on its duration. 

IVhp-n ears are formed— In varieties of less than four i^p’^ths 
duration the ear 

weeks before the maximum ^ forma- 

tion begins a sl months’ duration like Co. 2 and 

tillering phase. In vaiitties 4 ■ the stage at which 

Co. 3, the ear Tn late rartetiee o< orer 

the tiller production is at i ^ interval of 

six months' '3“?'*'““ae^nishii of the tillering phase and 

rormermenrrSetr^formatlon. The huowledge as to 
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commeuces is very important as it leads 
to me judicious adjustment of any cultural practice, say the appli¬ 
cation of a quick acting manure like ammonium sulphate. 

Fpct of manuring on ear formation.—The experiment with 
regard to the time of application of ammonium sulphate has already 
been^ mentioned. The best time for applying the manme from the 
pomo oi view ol yield was found to vary in the different localities 
Jior instance, at Aduturai the best results were obtained when the 
amuiomum sulphate was applied two months after planting. When 
the tillering records of the experiment were examihed it was found 

thnl m number of tillers per plant as well as the 

r*¥ ■ maximum was attained was different for the 

of applj'mg the manure. The maximum produc- 
ii^mrdpd the maximum percentage of functional tillers were 

ccoided ioi ihe application of the manure two months after plant- 

earlier' tlvfn'^ibp“*'°'''f formation must have been 

imre^se* in maximum tillering phase, the yield 

biovrai-'dv vi I ainuionium sulphate must be attributed to 
nil,- generally known from the application 

the cereals as a top dressing practised in 

in liie li 1 increase due to such applications is mainly 

^ S 1 1 ,.e Tf application 

.n.pvi “^'-‘“are. yiay at planting time, hastens the tillering and the 

ca mii^ WJule a certain amount of hastening early tillerino- i e 
l et,) e the amval of the ‘ critical period ’ is an advantage h^Jem' 

per ear are almost the same But irthTl! S'^ains 

tillers, the number of orains ner f later-formed 

greater percentage of unsetting fnd the size o/?h?individ^''? 

18 also slightly less. Application of the fertilizer at ft 

™vr.J:ss.s.“ 

/orwafmn.—ThVtitferiiw tiering, and ear 

boh Comb’ 

the latter is found to^J an even mn ^ be increased. Of the two, 

the mimher of ears per plant, the pS mmf ?e“’‘ 

produce tillers earlv and rapidlv Tbnoob f ^ ®°couraged to 
-y le a vav«., Se?™“‘SS 
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by adding to the initial fertility of the soil and by the proper adjust¬ 
ment of the spacing given between plants. 

Spacing, in fact, has a more profound effect on tillering tliaii 
even manuring. When once early and rapid tillering has been; 
achieved the attempt must be to increase the size of the ears formed^ 
by the tillers. This is best done by the application of a qiiick aiding' 
fertilizer like ammonium sulphate at a time when the jiiv eiiik^; ^ 
earheads are formin g. Since this will vary according to the variety 
and The soirpon , the determination of the correct time of 
applying the manure can be done by actual tests in the locality witl) 
the variety. It is thus evident that a correct knowledge of the 
developmental phases of the plant leads to a judicioiis adjustment 
of agricultural practices and helps to get the maximum benefit. 



GBAPTm XIX 


Ejce~brbeding 

Methods oj c/rop imp inipi-oveinniL in 

any crop can be of two kinds, one du(,‘ fe ' nnture ’ and tlie oilier 
clue to ‘ niirkire/ nurture, is flit' adjnstnuad of cuHiirai prae- 

tic,es, whicli are uietliods of !*aisin^U‘ (lu' mirs{‘ry, nudhods of trans- 
plaaiting, methods of nianuring, the., and tli(‘S(‘ liav(‘ IxMm dealt 
with already. By improvement is hero nu^ant a grealer ndairn 
for the same irivestnient. \\'!iih‘ the adoption of iniproveinmds in 
‘nurture’ might involve' t'Xtra trouble* or in\'(*slment, in taking to 
new inetliods of grou'ing tlu* ero[u adoption of impro\(*m(*nts in 
‘ nature ’ involves invariably no additional tnmhlo or t‘Xp(‘nse. 
Tile iinprovemont o| ‘ nature,’ in*., ‘ laa'eding,’ is what is usuallv 
adopted by any ci'op bn*(‘dt‘r. dda* lines of atta(*k usually ado|)t>ed 
by a breeder are what are known as selection and hyliridizatiom 

Sometimes even before att.empting to start work on tlicse 
inethods, tJi(‘re is a particular method of work whi(di tlu* hr(*(*der 
unusually n'sorts to, to bring about (h*sired rt‘sidts. ddiis is what is 
known as ‘ introtliKhiond Sometimes even tliis siiiijde process can 
give a taaigible iniproveroent. 

InfnxIiKdKm .—ddiis is nothing' but introdiiriug an\‘ s|)ocial 
vaj'ii'ty ol ric(* fi'om one tract into aiioilM‘r. If by chanct* tlu* {'on- 
dit)ions in the lU'W traiet, are iiu)r(* hiN'ourabh* to tla* introdiua'd 
variety it dot's wtd! and probably gives a better return to the grower 
than tlu' existing ones. If tlu' trials are sat isfavtory, the vai'iety 
spireads aailoma.tically and in course of time would ivfTiei' the it'ss 
profitaldc local kinds. 

Past e.rprrimicrs milh /hd/xu///c//o//.~This siibjtvt of introdutdion 
has receivt'd ilu' att(*ntion of tlii* hical Agricultmul Dopart^^ 
ment^ even in the vt'iw ea,rly days of it.s work. W’t' And 
mention made in sonu*. of tlui earliest reports of the .Depart- 
merit about tlu' inii'oJuct ion of a number of riet* varii'tii's 
into Madras from tlie Central Provinces, Bombay and Bengal. 01 
the several introtlucecl variety's, baiiLm and m-veedu/a art^ tlu^ only 
two still being grown in Madi-as to some I'xtent, tlu* otlu*rs having 
disappeared due to their uiisuitabibiy to the (amditions. Oiu* cliitl 
difficulty in introdueiiig varietii'S fin'm one placu* to anotbur is tiiat 
the change of conditions causes great variations in the (*rop. Home 
timp they become either longer or shorter in duration and do not 
fit in with, the local cropping season. Kvcm n‘<*(*ntly souu* of the 
best rices of Japan, Italy, Spain and America havi* i>et*n tri(‘<i and 
have proved failures. They grow and put forth iieads probalily due 
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o the lioltu climate and longer nights, too soon to be of any econo- 
aic use. Blit where the conditions are not widely different the 
ntroci action has sometimes proved a phenomenal success. 

Examples of successful introductions.-Poombalai, a Tinnevellv 
^ariety, was hrst introduced to Coimbatore and Co. 2 TsS 

thus variety has proved a success in several other parts of the 
.roviiice. bimilarly Nellore Samba, a variety first^introduced 

a a,, very large scale in the Taniore 

,nd iiichinopoly districts. GEB. 24, a strain bred in Coimbatore 
las^ been found suitable to varying conditions and has spread 
argely m b'acts of Madm-a, the Hospet taluk of Bellary 

tnd piniH of bouth Malabar. It has completely replaced most 
)I thc! local varieties in parts of Mysore and Hyderabad. Eecentlv 
imong the large number of varieties that have been introduced 
ronx o .hex provinces in India, one or two are proving exceptionally 
5 'ood aiid can well replace varieties of similar durations but wdth 
-ram oi poorer quality. We cannot pass any judgment on any 
ntroduced variety without trial for a sufficient number of seasons 
bs soiii^tiiBes it ttikcs time to cicclimatiso itself to the new conditions. 


Introduction where most effective.—Phe introduction is likely 
o be particularly useful where it is intended to meet some special 
lei'ds oi a Iracf such as a variety that can resist drought, a variety 
li.-it cull stand deep water conditions, a variety that will stand alkali- 
iit.y , <‘(:i. 1 he (juestion of introduction is to a large extent depen- 

leiU, iipon Uie iieculiar needs and prejudices of people in particular 
picd.s. What would pass as fine rice in one tract would be con- 
i(l(M c(i coarse in another. Some people prefer red rices while others 
vould not even look at it. There are again certain special varieties 
11 ta vour in |)iirticular tracts, some for their fineness, some for their 
lec.iiliar scenl: emitted while cooking and others for their suitability 
or the preparation of puffed or beaten rice. Sometimes even if 
lie infroihuaui variety satisfies the condition for which it was 
neant, it do(*s not take root and spread in the tract for other rea- 
ons. Siadi reasons may be that the people do not like the grain 
V i liaf f lic gi’ahi docs not have a local market. In certain cases an 
ntroduced variety may cease to give satisfactory performance after 
ometiirie, as for example, the deep water rices introduced from 
5engal_ into Kolia,ir tract of Kistna. Though they did w'ell in the 
leginning, the ryots had to drop it later. 


brrrd-iug .—There are in existence to-day wild species and 
yild varieties of plants wdiich have been preserved by natural selec- 
iou or evolved either through mutation or natural hybridization 
.nd wil.liont man’s interference. There are also old cultivated 
arieties which have survived up to the present time through the 
■elfiful and discriminating care of the early agriculturists, or have 
OHIO itil.o existence through unconscious acts of man. Plant breed- 
ag as a science and as an art is, however, of comparatively recent 
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origin There are a imaiber ol' noted investigators to whom the 
honour of discovering the great biological principles, which underlie 
the science of plant breeding, belongs. They are Lamarck, J ai- 
win, Weissman, Hugo De Vries, JohaiiBcn and Gregor ^‘uiKei. 
We are particularly indebted to Mendel lor tlie laws oi heredity 
wliicli bear his name. 

The art of plant breeding was also established !>> a uuinber ui 
celebrated men. The work of these men has lonued the Iminda- 
tion on which almost all the improvement work on crops now 
adopted in the. West, has been based, (hval, advances !ia\u been 
made with regard to breeding in cereals hke w juat, hay ey, oats, lyc, 
maize, dc., in the temperaie countries, d hough the, eonditions 
under which rice is grown in the tropics may ho entird} dilleient, 
the principles d breeding wliieli liave been so suceesslu!l.\ used in 
the cereals of temperate regions arc apphealile to nee eiinall.> well. 

I{e"ular breeding work on rice was coiiinicnced only in iy.!-! 
with the appoint nient of a .sjieeial bolanisi and the oiM'ning ol a 
special station at ('oimliatore. d.’lie chid aim ol plant breeding 
in rice as in any other crop is (he production of new varieties 
which will bring to the grower a greater return than lie is getting 
with tlie. existing \’aridies. The polie.y is tlierdoro based on 
a survey of the needs of the Provinee conceriu'd for new varieties. 
Every eiillivator wants better varieties and can also giv<^ some idea 
of his requirements. The breeder takes lioid ol lliese requue- 
ments and formulates ddinite lines <.r work and ehoo.s<‘s Ironi 
among the many varieties already available, the most de.sirahlc am 
practicable to work upon. The three indlaxls usual y adopted 
in breeding, namely, introduction, selee.tion and hybridization, 
have been followed. The lirst has been dtsilt with e.iiliei. 

HrlccHiiii .—Selection consists merely in the choice of I he hesi. 
individuals for the propagation of seed and it is hy means of selec- 
tion exercised through centuries that the cultivated cereal.-, arc m 
their present, state of exiadieiice. Selection in animals is wtd! r(‘cug- 
nized and nndersiood as evmi the inosl illiitu'ate ciilliraioi would 
desire to laivc his cow served by a good hull so I hat the pro^my 
will be satisfactory. The principle a(>plies erpially to cro|>s. Selec, 
tion, in its restricted meaning, has a technictil sigmlicance and 
implies the systematic choosing of s{)eciric. plants for future repro¬ 
duction. with the object ul bringing about an inipio\cinenf ol 
type. It recognizes that tliere tire endless variations in any 
ordinary crop and tliat no two [ilants are alike. Seleetion seeks 
to isolate those types of t'hnits which approximate most nearly to 
the ideal and to'choose systematically from ihe produce of llic.<o 
types, the variations which are likely to be of value. Tlie principle, 
o'f selection was adopted by the Chinese, it appears, own h.OOO 
years ago when the cultivators used to pick out the be.si jilunts 
'for sowing in the followdug year. Formerly, it was considered 
that by repeated selection from tin: progenies of a plant, 
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great" imprO'Vement was attainable. But the ideal wa.> hsii 
because all the progeny of a single plant w^hicli is self-fertilized are 
genetically identical and no aiiioiint of selc^ctioji in tiii> cnri 
about any permanent improvement. This principle liie huM^ la 
the^ Pure line theory.’ There have been iiibiaiice-' of remarkihh 
achievements m various countries due to the aduptiuii of selection. 
This is particularly so in backward countries in tiie tropics wherti 
the field is wide and new. The same cannot be said of the Western 
countries where agriculture has already advanced and the cultiva¬ 
tion is confined to the most highly evolved improved types. 

Selection may be of ttvo kinds, the mass selectiun and tlic piiu/ 
line selection. While the former implies selecting ni 

lar plants the latter starts with the single plant as the basis. 

Mass selection ,—Mass selection consists of the coiuinuous aotl 
repeated selection of a number of best plants. It is supposed that 
by such repeated selection of a number of good pkints, tiie race as 
a. whole would .be gradually improved. It may liappen that tlit* 
plants selected are better than others on account of some favourable 
environment, such as their having received more ma,iiiire tiiaii otl]er» 
as a result of uneven distribution of the manure in tiie tiekl, or 
liaviiig been given more spacing than others. Howewuy the 
repeated and rigorous selection of the best plants would gradually 
confine the choice to permanently superior plants, and tlie general 
character will improve in the desired direction. This can he easi!\' 
adopted by any cultivator. He will have to only take hold of good 
pl.ants ill the fields before harvest and use the grain of such good 
plants for seed purposes'in the following year. Mass selection can 
be adopted as a start before pure line selection is ta,keii up. 
fact, in all the rice stations of Madras, mass selected seed is first 
multiplied and distributed to the cultivators and this i,s replaced 
by pure lines wh,en they become ready after some years. It has 
been adopted at Adiiturai, Maruteru, Pattambi and Beiiiampiir. 
The improvement by mass selection being temporary, has got to 
be repeatedly done every year. 


Pure line selection .—This comes in wdien the iiidiyidiial^ plant or 
individual ear is made the starting point. It consists simply; in 
isolating individual plants of promising appearance and miiltiplj ing 
the seed of their types as rapidly as possible. There is but one 
initial selection folio'Wed by rapid multiplication the progeny. 
Here the selection begins with a number of superior plants of a 
variety and the seeds from each plant are separately planted and 
kept under continuous observation. This enables a strict compaiisoii 
to be made of the progeny of each selection so that in a few years 
the best strain of the selecfcions may be determined and multiplied 
for future use. The method assumes that repeated selection is not 
necessary. The main underlying principle of the method is that 
Se merits of an individual are to be judged by the performance 

of its progeny. 
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The principle of pure line selection may be illustrated in the 
following way. If we measure the heights of 1,000 individuals 
taken at random, add up the heights and divide the total by i,OUU, 
we get the average height of these 1,000 individuals and let us Stiy, 
it is 5-6". If, however, the several recorded heights are examinea, 
they vary from 4' to T; we find a few are extremely short, say 
4', some are at 4-4", still more at 4-6" and so on and we get the 
largest number of people having the height of 5-6". People 
than 5-6" also exist and the number of individuals in each ot the 
heights 5-8", 5-10", etc., will go on gradually falling down and 
theer are a few with heights of 7h On the same analogy, ii we 
harvest a crop of rice from a field containing say, 1,000 plantn-b 
and divide the total yield obtained by 1,000, we get the average 
yield per plant. Though the largest number of [>lant'S ol tins 
1,000 will have only this average productivity there should be 
some which give very much less and some very nuich nuire tliari 
this average. The pure line selection aims at finding out the beat 
individuals from among those which give larger yields^ than the 
average and multiplying the same for seed purposes. 'The [aan- 
ciple is quite straightforward but the process involved in arriving 
at the best individual is complicated and involves Bi)ecial pclmi<iuo 
and can be managed only at the Agricultural Eesearch Btations. 
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CHAPTEE XX 

Technique of Pure Line Selection 

Before any selection is undertaken in any var:et\ tc’ i-ii'iL Os 
importance in the locality, the methods of growing it as adopted by 
the cultivators in the tract, the chief characteristics of the variety, 
and any special points to be aimed at besides yield, are first ascer¬ 
tained by undertaking a survey of The tract wliere iln^ vriraTy 
grown, by an experienced officer of the section. tiiij'iposirig 
sadai-samba of Coimbatore district is the variety whiiOi iei- been 
decided to evolve strains from, the officer who does the survey 
collects small samples of sadai-samha seeds from tlillVreiit places of 
the tract where the variety is grown in a fairly pure condiiitui itiid 
brings them to Coimbatore. The samples are all mixed and after 
raising a nursery, the crop is planted in singles witli regular 
spacings,'say Px6'C in one of the good uniform fields, about half 
an acre in extent. This bulk field is constantly under observation. 
The sample being ryots’ seed would give rise to good, bad and 
indifferent plants, some late and some early, and plants of varving 
morphological characters. A large number of plants true to the 
type is marked out on the basis of duration, height, tillering, good 
stand, uniform heading, well filled grains, freedom from sterility, 
etc. Vigorous plants next to a gap in planting or to an uneven 
patch are not selected unless there are other desirable eliaracteristics. 
The number of plants selected wnll depend upon the eonvenienee arid 
facilities available, but about 200 to 300 will not be too many. Tlic 
larger the number selected, the gTeater are the piossibilities^of its 
including some of the really best undividuals. Any araoiiiit of theo¬ 
rizing and set descriptions in the choice of plants may not be of much 
practical value. It is the trained eye and the knack of spitting out 
the right type that really count. An extra vigorous plant may prove 
a hybrid and with years of familiarity wdth the plant and its charac¬ 
ters, it should not be difficult to spot it out. The obseiwations for 
selectino* have to be made quite early; when the gram is in the milk 
stage w'ould probably be the best time to examine and mark the 
nlants Each of these plants is separately labelled, the heads alone 
harvested when ripe in small cloth bags, dried well, stripped and pnt 
into a wide mouthed bottle with a tin screw top. The stripping 
and bottling- has to be done carefully to avoid any seed getting mixed. ; 
A small piece of naphthalene ball is dropped into each of the bot¬ 
tles before storing and this prevents damage by rice moths. 

Second vear .—The above finishes the operation for the first year. 
During the second year just before the rice season commences, the 
grain in the bottles is examined again to see if any selection had 
been included with red rice, awning or too much of unsetting. etc., 
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and these ai-e rejected. If the examination of tlie plants at harvest 
lias been done thorouglily there will not be any neci'ssity to do this 
later. 

Preparation oj seed-bed .—Tlie seed-bed is first prepared 
thoroughly by repeated ploiighings. rsually Ibe seed-bials arc 
manured with heavy doses of green leaves, up (.o 10,1)00 lb. per acre, 
and after the leaf has thoroughly rotted, the odd bits of unrotted 
stalks left with the leaves are removed and then ibe liidd is levelled, 
first with the large board drawn by luillocks and later wii.li a, band 
board .worked by coolies. While the former ailends lo llu' gross 
levelling, the smaller board fini.slK's it oil'. 'I’lien ibe held is marked 
out into strips 3 leet wide witli a 2-l'eei. eliannei bid,ween i.vvo. 'fhere 
is also a ‘2-leet idiannel all round ibe held on the bonier,s. hlaeli of 
these strijis is again divided into beds 4 feet long bv pulling small 
cros.s-bunds. Macli bed will then he -1 feet by d feet and this .!> 
usually enough for sowing -1 oz. of seed unless I'lie gra,in is loo smal’ 
when the area, may have (o be moi’e. 'I'lie beds are again band- 
levelled and a, {,}iin layer ol water kept in tbcin. When finally pre¬ 
pared the level of the. lied is a, few inches above, the level of llie'chan- 
nels. When the channels are flooded water .should be able to get 
into the beds and when Ibe water in llu' idiannel is hd, off Ibe water 
from tlie beils should drain off into the channels on either side. 

Sowing .—Two day.s before the aeliial sowing the nafditbalmie 
in the bottle is removed, a special parafhned eardboard label is put 
in and water is poured into each botlle sullicicnl lo coiuplideh' cover 
the seed. After about 18 to 2-i hours Iho water is drained off from 
each bottle by inverting it over a pieee of wire .gauze. When the 
draining is complete, the grain in each bolfle. is paidmd, and the 
bottle arranged in a box or fray and left in the, dark, for ubont 21 
hours. Sometimes the whole 'tray containing the bottles may be. 
covered with a wet gunny. When the seeds have slarted germi¬ 
nating which takes place, in about 2d bour.s after the dmining. the 
whole tray is removed to the field and the bottles with the germi¬ 
nated seeds are left on the bunds of the beds aecording to a, definite 
order, each bed having been la,belied proviouslv willi a bamboo 
stake. Then just before the actual sowing, the.'lalici of the stake 
and the label inside the bottle are checked and then the seeds are 
sown separately in each, of the plots, flreat care is necessarv to 
see that no gi’ain gets in accidentally Irorn one plot fo a, neighl')oiiring' 
one. To get a uniform stand the seed is sown very evenly and 
slightly away from the bunds. The ([luintity of 'seed in' each 
bottle may vary according to the size of the plant taken bvit during 
sowing, caie is taken to sow the .same ipiantity of seed from each 
of the bottles. The sowing is all done by the .staff or trained 
coolies standing in the 2-feet channels. 

_ Draining.—Aiter the sowings are over the water in the beds is 
diallied off by cutting a slit in the bunds on the sides of the 
channel. But if any splashing rain is expected water may have 
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to be retained in the beds as otherwise, the beating rain will tjuf 
the seeds inside the ^mud and the germination will not Ln 
factory. Draining will have to be done careiiiHy lu v. Lt - i ’is 
from the beds getting washed into cliaimels, TL* hiwuj 
soil surface in the bed and indiGations of sina!! ('racks lluw iLe 
necessity to water the beds again which is tlone by lb Hiding tfitf 
channels first and allowing the water to get into the beds slowly. 
This water is allowed to stand for three or foe.r lieiiiiw and then 
drained off. For a -week or 10 days this freiiiieui e\ateriim‘ and 
draining will have to be attended to earefiiliy.* By ihi. riu.e fiir 
germination will all be complete and water is* thei-iwliin* aliuwed t.j 
stand permanently in the plots until such time as tlir serdUiiL^ an 
ready for planting. 


Sometimes the seed-beds may require a weeilin-. Am 
attack will have to be carefully attended to. As lim me 

growing, the preparation of the transplant Ik Id mkw. up wl. ch 
should have been ploughed in puddle once and niunni^k wa' 
leaves if necessary. Eepeated ploiighings, bnn* lu llw timw-, uni 
a final levelling finish the preparation. 

Pullirig seedlings and transplanting .— WIilh iLe sucdliwg- aie 
ready they are pulled out by women coolies under su|Ka*vi;.iuii. The 
seedlings of each bed are pulled out separately, tii-d into Imndikw 
with, a string—say of plantain leaf sheath—and iheii reiutwaai to 
the transplant.fields along with the labels fixed in ilit^ weti-lw'ih. 
In pulling out, the seedlings on the bunds of the beds or on the 
edges of bunds are not included, to avoid any aecidtamil mixing. 
Grreat care is again necessary at transplanting time mid it A ah 
done under the immediate supervision of trained >tnh. 

The transplant fields are just marked off into strip- with coil* 
ropes and at the top of each strip the seedling bundle^ along with 
their label stake are put in. One planting woman gets each 

strip and with graduated bamboo sticks wliicii she kt‘ep< at the 
sides along the strings and in front, she plants the seedlings with 
uniform spacing one foot betw^een lines and six inches in the line. 
Each strip is about 40 feet to 50 feet long according to the ‘-ize oi 
the field and contains'five rows of plants and there is iwiially an 
alley space of 2'feet separating two strips. Tlicre is no selection 
allowed in the seedlings at planting, the women being asked to 
plant them as they come. The whole operation looks at first very 
complicated but when once the coolies are trained li) it,^ They go 
on automatically and quite fast too. A woman can easiiy^ plant 
12 strips of 50 feet by 4 feet or about 6 cents in a day of 8 hours. 
With ordinary planting without any regular spacing a wuiiian may 
plant about 8 to 9 cents of land. The seedlings are^ all planted hi 
singles. The planting is done with a thin layer of waiter which 
soon dries up. The third day alter planting water is let into the 
fields and then drained off. This is repeated until all the seedlings 
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establish themselTes after 'which time, w^ater is allowed to stand m 
the fields permanently and the depth of water is gradually increased 
as the plant grows. 

Observation .—there are 200 single plants sown and trans¬ 
planted there will be 200 observation blocks each oO feet by 4 feet 
in the second year. One of the characters on which observation 
is necessary is the time of flowering. If the selection work is 
intended to get plants definitely earlier in duration, even in the 
first year before the plants are selected, the planted field is 
represented in a specially prepared squared paper with one square 
for each of the plant in the field. The rows and columns being 
previously marked in the field by means of stakes fixed at every 
10th plant, a coolie walking between the rows of plants every 
alternate day, shouts out whether any plant has tlowered_ or not. 

A fieldman remaining on the bund marks the date on which each 
of the plants flow^ered, on the squared paper. The day on which the 
main ear-head of the plant emerges out of the enclosing leaf sheath 
is taken as the day of flowering for that plant. From the chart so 
prepared it should be quite an easy matter to choose really early 
plants. During the second year observation, no detailed flower 
marking is done but the flowering time of a particular family is 
taken as the day on which more than 50 per cent of the plants 
have put forth their main heads. This is easily determined by any 
member of the trained stafl!. If a family is pure for flowering 
duration, the interval between the first flowering and the finishing 
will not be more than a week or ten days. If on the other hand it 
is not pure, the flowering instead of its coming on in a flush will be 
protracted and can be easilv made out even from a look at the plot 
standing on the bunds. Any family impure for flowering duration 
is straightaway rejected. 

When the flowering is complete, the lots are examined for the 
purity or other'wise of other characters like presence or absence of 
pigmentation, height of plant, tillering, length and natuie of 
panicle, size and shape of grain, emergence of the ear-head, occur¬ 
rence of sterility, and so forth. An examination of a few plants 
in each of the lots will show whether it is pure or not for these 
various characters. Small changes due to the position of the plant 
are differentiated from large changes that are mhented. All impure 
lots so detected are rejected. Some of the selections, though pure 
for the characters, if they are unthrifty with poor tillering', small 
ear-heads, etc., are also eliminated. After eliminating all obviously 
undesirable selections, tiller counts, i.e., the number of ear-heads 
per plant are determined for a sample, say of 25 to 50 plants, in the 
middle row of each lot and the middle three rows are harvested and 
the grain gathered after counting the total number of plants con- 
tributino- to the harvest. Though a rough comparison may be 
made of the yields, it cannot be taken as the criterion for rejecting 
lots as no valid yield comparisons are possible with single plots. 
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While the rejection of laroilies based on impurity for characters 
actually observed, is quite valid, other rejections will have to 

loTsTn tT eye judgment. Elimination of 

lots m the second year will have to be drastic as otherwise the 
material to be handled will be too unwieldy to manage. 

Third year.—It supposing out of the original 200 lots, 150 get 
eliminated in the second year the problem from the third yfar 

Sibfil? remaining 50 multiplied and 

distiibuted will give a greater return to the cultivator. The yield 

with 50^!ot^^T“ this year. In the first year such an yield teial 

? 1 simplified form as regular 

tiials with replicated plots will take too mimh space. Usually a 

simple form of trial adopted is to grow them in blocks as in the 

w th a b ock of a control for comparison between every two strains. 
Ihe contiol generally used is the bulk crop from the ryots’ seed 
Ob amed tat. The seed ot this will have to be raised itata s^ed- 
bed with the same care and uniformity as for the selections. Some¬ 
times .instead of using the bulk which is a mixture of samples 
obtained from different localities, the seed from any particSar 
locality found to be the best by actual yield trials on the stSion 
is used as the control. In this preliminary yield trial since there 
are no replications the yields of each of the strips have to be com¬ 
pared against the yields of the adjacent controls. Though it may 
not be very accurate it gives fairly satisfactory results and is of“ se 
m eliminatmg and bringing the number of selections froS 50 to 
a leasonably small number with which regular yield trials with 
replications can be undertaken later. Twenty is about the maxi¬ 
mum number which can be taken on for regular yield comparison 
from the fourth year onwards. comparison 

EoMrt/py year.—The method of conducting yield trials 

with tianspknted rice has undergone inyestigations for a number 
of years and it has now been standardized. Same quantities of 
seed from each of the strain and the bulk from which the plants 

Ses in regular well prepared seed-beds of^ual 

sizes. Before sowing, the germination of the seed is tested as 
otlieiwise, unequal germination will affect the stand and result in 

sdinntrtw'irf'^ difl'erences in yield. The strains are 

split into thiee or four groups according to convenience and size 

of the transplant field available, and each group is planted in one 

4 control being" planted in 40 feet by 

six^to eSit time?^ random manner in blocks and repeated 
MX to eight times. If space permits the number of repetitions mav 

be mcrm-sed up to twelve. Eeduction of the plot siL to 20 Teet 

for timer to give equally accurate results and allow! 

cr idi^er numbei of repetitions for the same area. The plants arp 
put^in 6 inches each way in the strips and there is an intern! of 
one foot ah^md to separate two strips. At harvest the middle 
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seven rows alone are taken rejecting the two border rows. When 
the crop is ready for harvest each repetition is harvested and 
threshed separately and the grain dried to constant weight and then 
weighed. The determination of the yields of the several plots 
individaally helps in understanding the reliability of the experi¬ 
ment. Strains, Avhich give a definite 10 per cent, increased yield 
over the standard are taken as promising and the trial is repeated 
with them rejecting the rest. To allow for variations in the season 
the yield, trial is repeated for at least three seasons. 

Seed^ multi'plicaiion .—^During the years when yield trials are 
undertaken, the strips of different strains are planted quite close 
together and there is sure to be contamination by natural crossing 
between plants in adjacent strips. To overcome this, besides what 
is planted for comparative strips, a separate block is planted of 
each of the strains undergoing trial. It is only the seed from 
the centre of these blocks that is used for the next year’s compari¬ 
son and seed multiplication. Towards the closing stages of the 
yield trials when the number of strains gets reduced to two or 
three only, larger blocks are planted of these so that enough seed 
w^ill be available for larger trials and multiplication. 

It is the most outstanding of the strains that is finally retained, 
multiplied and distributed as a strain under a station number. A 
ten per cent, increase is taken as the minimum, as any increase of 
yield of less than ten per cent, is not likel}" to be appreciated by the 
cultivators. 

District trial .—^Eecently with qualified staff available in the 
districts to undertake and carry out fairly accurate yield trials in 
ryots’ fields, the last stages of trial on the station are supplemented 
by actual trials on cultivators’ fields in the tract in as many centres 
as possible. Sometimes when this district trial with a few of the 
best strains is conducted at a number of centres in the tract, it is 
found that while a particular strain does well in one centre, another 
strain does equally well in some other centre. Thus the district 
trial is found to be of help in determining the variable suitability 
of the different strains to different conditions obtaining in the tract. 
Even where actual yield trials are not possible some quantity of 
the seed of the improved strain is given to one or two cultivators 
in the tract to make them grow it in their fields and their opinion 
regarding it is elicited. When once the cultivator is convinced of 
the superiority of the strain by the actual growing of the strain 
in his fields, there is no further trouble except the ditficulty of 
meeting the demand for the supply of seed which increases very 
rapidly. Apart from the yield tests which are carried on in small 
plots/ the strain, must be grown on a big field scale and it is only 
then it gives a good idea of its characteristics. Yields are often 
expressed as so many pounds of grain per acre. With small plots 
this can only be a calculated figure which may be exaggerated. 
It is therefore necessary to grow the strain on a large field scale at 
a sufficiently early stage. 
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Scrupulous care in maintaining the purity of seed cannot be 
expected of the ordinary cultivator. There are inherent difficulties 
with regard to seed-bed areas being confined to definite localities 
tmar the village, and the existence of a common threshing-floor for 
the _ whole village. Where a number of varieties is handled, 
mixing of the seed in seed-beds and threshing-floors is inevitable 
and this, combined with the natural crossing taking place in the 
fields when odd plants are growing mixed in the crop, causes the 
puiity of the ^ seed to deteriorate. At the Government stations 
pure stocks of all the seeds distributed to the ryot are always 
maintained and these by multiplication and distribution help to 
maintain the purity of the strains. It will never be possible to 
meet all the demand for seed from the Government stations. 
Ryots can, however, multiply the seed and maintain the purity of 
strains if the instructions given in Chapter XXVI are followed. 

Time taken to evolve strains .—The technique of evolving strains 
described has been adopted in all the strains so far evolved and 
distributed in the Province. _ Of these GEB. 24 and Adt. 8 are 
not mere selections. Appendix A gives details about these strains, 
the varieties they were selected from, and the conditions under 
wdiicii they have been found to do well. It is seen that it takes 
roughly, 7 years before a strain can be released for distribution. 
It should be possible to save a year by a slight modification in the 
technique. Instead of^ bringing ryots’ samples of grain and 
glowing them on the farm, actual single heads can be directly 
selected in the ryots’ fields. Since we cannot be sure whether 
the plants are^ always planted in singles under ryots’ conditions, 
it _ is rather risky to take single plants. Single heads obviate 
this difficulty. These heads after examination at the station are 
sown and planted separately for observation in the first year and 
the preliminary^ yield trial can begin from the second year onwards. 
The quantity of seed in a single head being limited, the first year’s 
block will be small, and will not contain more than 200 plants 
at the most. Greater care will therefore be necessary to spot out 
and reject natux’al crosses in the early stages but it is not an 
un surmountable difficulty. 

Purpose of selection. —^Increased yield has been the sole criterion 
in the evolution of strains. While several of the strains have 
recorded a minimum increase of about 8-10 per cent, yield over the 
unselected seed others have given even greater increases like 15 to 
20 per cent. While many of the important commercial varieties of 
the_ Province have been tackled, there are still tracts having- 
varieties in. which pure line selection will be worth undertaking'! 
The strains already evolved have spread over large areas in the 
different tracts and an increased yield of a minimum of 10 per¬ 
cent. in the total production by the growing of strains has been 
demonstrated. Sometimes, besides yield, the pure line selections 
may serve the purpose of meeting other desirable economic require"- 
ments. For instance earliness in duration without sacrificing 
Ha 
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urgent requirement in some tracts. In Tanjore the 
-tiuui ux hiiriirai, Adt. 3, does not give definite increased yield 
over^ tii.e ryots' seed under all conditions but its chief merit lies 
III uie^larr that it matures ten days earlier than the ryots’ crop, 
wuii'li is a great advantage. It has spread and become popular more 
on this account. A strain of garikasannavari evolved at Marnteru 
ill addition to its higher yield is also slightly earlier than the ryots’ 
crop and tinis has the double advantage. It is found that it is 
quite possdile to knock off a week to ten days in the duration of 
the ercip by pure line selections only. In some cases a strain 
ell not register a definite increased yield, being the pro¬ 

duce oi^a Single plant originally, flowers and ripens in the field 
oiiiiuriiiji and the grain is uniform. Uniform flowering and 
liptuiiiio yiiv ^ ad\amtages easily recognized by the cultivator and 
iiiiiiuiiiiii\ ot grain size and freedom from red rice are advantages 
yaiiied froin y;he trading and milling point of view. Though 
inmecibcd Aielc was the only consideration in the strains it has 
been iOiind Juu smeral of the strains, besides giving higher yields 
ajsu >oiiie useful ancillary characters as better quality rice, 

resistance to diseases, good straw, non-shattering grain, etc. In 
Jraoina great attention is paid to the milling qualities also in making 
selections. Ihere is a great milling industry and a large export 
trade ot milled rice froiii Burma. Though yield may'satisfy -the 
grower, tne selection has to possess good milling qualities, i e. 
treedoni trorri breakage.' 

weighing of the produce and 
‘ c-eal IS not the only criterion of the superiority of 

a srram :ii>t!xy.ag ns release to the cultivators. The straw yield 

consideration except in the final stages of 
aiai liiuug::^ t:ie^ character does form one of the important points 
xoi obstTvaTiun in tlie crop. Habit and lodging have to beacon- 
Cm ,””.'’ “ '‘“"“S: themselves with regard 

ahC',” Vn”'*' “tihining yield with good straw 


B: cm h. 
a ctic.h'. c’Ci 
cUJ.-nr the .a 
in ‘ij \:! the ? e 
m:t li.e A el 
Sc'Ve!*:e et!:irr 

times cdtiva 


. ...-i:- tile qiKintit}- of straw obtained is certainlv 

sncb places high grain yield alone may not 
"•■“Ch ■ ® ^ave been complaints in certain places 

hhr' ■hii!*'" t strains distributed, 

tiiis .'Uca stiains have still spread must be due to 

^ -ocr. mipomnt merits which they possess Some 


among 

c;,, particular‘lA^tr/vrf ®^ist 

A!ont.Vy.-. Tl.er,- i. no possibility ofhndertakmo°Sjf™ 
idea of hjijT.oing the rjuality of straw. ^ ^ ^ selection with isTyr 





Technique of Pure Line Selection 


165 


Huskmg test. When a large number of pure lines from a 
variety is being tried for yield differences, we have to get an 
idea of the possible differences in the percentage of husked rice 
to whole grain. Big differences exist among varieties with regard 
to this character and it has been found that there are differences 
even among strains of the same variety. High percentage of 
husked rice fco whole grain is an important consideration. Husking 
by the ordinary wooden pestle and mortar is not convenient for 
dealing with very small cjuantities of grain. A special wooden hand 
mill has been improvised which is found to be quite satisfactory. 
Ihe mill, consisting ol two parts, upper and lower, is made of 
some hard-wood. The upper revolving part is a disc of about 3 
inches in thickness with a handle at one side for turning. A central 
hole widened above into a funnel shape, serves as a feed hole. An 
non collar, fixed across the feed hole, acts as a bearing for the 
iron rod, fixed vertically in the lower part, about which the disc 
revolves. Sufficient clearance for the grain to pass is allowed 
betw^een the rod and the narrow end of the feed hole. The lower 
part is a simple cylinder of about a foot high, heavy enough to 
stand firm when in use. The opposed surfaces of the two parts 
are corrugated with radial grooves. These ar 3 V sections, cut 
about a quarter inch deep and of the same width at the edge where 
they are half an inch apart and tapering towards the centre. The 
working surface of the low^er part is sloped slightly from the central 
peg so as to be convex and the upper part is correspondingly concave. 
The surface wears quickly but can be deepened occasionally. 

It is only the husk that is removed in this mill, the bran layer 
remaining in tact, so that the percentage determined with this mill 
will always be somewhat higher than with the pestle and mortar. 
While the percentage by weight is determined by directly weighing 
the rice and the husk obtained from a definite quantity of whole 
grain milled, percentage by volume is measured by first putting the 
whole grain into a narrow cylindrical or rectangular graduated glass 
jar, taking the readings and then doing the same for the rice 
obtained after milling. 

The examination of the rice also gives some idea about its 
quality. Differences in hardness are easily made out and it can 
be easily verified by pounding the shelled grain with the mortar and 
pestle. With a definite number of strokes by the pestle, the per¬ 
centage of broken rice obtained in the different samples gives an 
idea of the relative hardness. 

Cooking test. This is also usually done in the laboratories 
before the strains are released. Ilefinite weighed quantities of 
pounded rice after shelling are first put in a copper cylinder open 
at top, their volume measured and then three to four times the 
volume of water added to them and the whole cylinder is put on 
a water bath for cooking. The bath can take four cylinders of 
the same dimensions at a time and the following points are taken 
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appearance of the cooked rice AH consistency and 

about the cooking- quality of tbA Points give information 

a S“' 

appliances. Mention iq ?ioi- v a' f undermentioned special 

iL.. eo. 

bags '5^1ch°^afte^'^vin^^tr^^ piants are first harvested in cloth 

a large nLi; of Thus 

bottle! of SptitfeU^m ft /°P 

bottling, the grain mav hota n , will be necessary. Before 

this small winnows mide of thin 

Ordinary bamboo Sows are Tt 1 r’f 

harbour- grains in their interstices. ‘^^'^factory as they may 

separately and^Sihls dolemlLmf fl?ifLd^""® 

trays will be necessary. The storino-*^of th metallic 

titles, say un to -1) 1. 1 i ? finan- 

provided with a lid^ For very ImaifluanS?^'*^^'^ kerosene tins 

:tL'zrJ^:s^o StfSaT-d 

Buc^^bms may hrmtdtlf-^^^^^^^^ l«fo^ - 

vessll^ortt^eol^^^^^^^^ 

oidmap- wooden pestle and mortar will also be reqMred^tn’rl 
mine breakage in milling. ® lequired to deter- 

“r.”‘ 

sand balance ’ costing about Es 60 has been a 
factory. For weighing'grain and rice i! satis- 

^st scale to weigt up%"o 5 lb ^ 

the produce of trial nlots a l„i ^‘^‘"f^^u-iy ijor weighing 

is necessary. In thihtLre balance to weigh up to fill Ik 

ordinary scale pan on one side so tint instead of the 

gi-ain inside cal be pS!d t ft ' £ teiSr 'Z- If 
weighing still larger quantities, the ordinal portsbif 
machine to weigh up to 3 or 5 cwt. can be uledf * Platform 



HAHVESTING OP THE TRIAL PLOTS. 
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I>er*i^ith“r‘Ser“Sn“menrf*^ '*“• 

d'Ssi'PizLPTP'''--^- 

S'a-is-ifa £S; S"r “ " 

“ we tao, XL r X''.* '“S« of conditions, 

n ?r ’ * “ce-growing conditions vary widely in Madras 


earlv**enouo^h*^s'nd ^^Pett of the question was realized quite 
took Shane"" h. fn expansion of the Coimbatore work 

each n? ^1® sub-stations one in 

each of the important rice tracts of the Province. While the work 

stmnirseWC all aspects of study of the rice plant besides 

simple selection, the work of the sub-stations is mainly confined 
to selection work in the important local varieties besidi a study 
of the agionomical problems like cultivation and manuring of the 
tract. The first sub-station was opened at x4dutui-ai for the 
Tanjore district which has a million acres under rice every year, 
hleven strains have been evolved at this station so far and these 
have been distributed to the people in the district and even at a 
modest estimate it can be said that more than 50 per cent of 
the nee area in this district is now grown with Adutm-ai strains 


The next sub-station was opened at Maruteru for the Kistna- 
^oda.yari deltas and eight strains so far evolved have been under 
distribution in the tract since 1932. The third station was opened 
at Pattambi for Alalabar and South Kanara and ten strains have 
just been released for distribution after the necessary trials at the 
station and in the district. Like Malabar, Ganjam is a district 
which, though having a large rice area, always records a poor acre 
yield. A station was opened at Ganjam in 1932 and good progress 
has been made in the evolution of strains suitable to the tract. 


The necessity for undertaking selection work for particular 
tracts in the tract itself has been pointed out, but the opening of 
sub-stations on the model of the present ones for each tract can¬ 
not go on indefinitely. While certain important tracts like 
Chingleput may still justify the opening of such sub-stations, there 
are others where the rice-growing areas are rather limited. For 
these areas we might probably have small temporary farms of 
5 to 7 acres in extent on leased land with a rather limited subordi¬ 
nate staff. On such small stations besides selection work for the 
tract, trial of strains evolved elsewhere in the Province and 
experiments on local cultural and manurial problems might be 
undertaken. A large number of such small testing centres is an 
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importaat leaturo ol' rka’-hivediiip work carriiai on in Ceylon and 
Malaya la Wesiern countries there are special or-anizations to 
carry out tnaks ot strains evolved hy breeders in diil'erent parts of 
the country and I'ariners ai’e ea.-il\ round to carry out such (rials 
and uudee (he la'suKs tnailahh' to the experiuieiit’ers, 'FIk' cundi- 
tions obtauiinf^'Jiere are dilierent and it is sonietiuies found diiricult 
to get. a lew landowners to acre.- to try (he strains on their lauds 

ment'^ ^ <■!«:■ -Depart- 

Thure .are ceriahi niiiau' fra.-ts still wh.av. the ri.-.'-crowinc 
couditiions urt‘ aoi vrry dilh-ivnt Iroin Uioso ohlaifiino- at (loinih'r 
loro. Work for these tract.s „n,uht h,. done al 
It is possible to . o this Mi.-cesdiilly to a limited .wt.mt has been 
deniou.s rated. Ih,. material for 11,.. s,.l..ctioa is first .ibtaincd from 
the (i,ict and the later .-uaces of tiehi (.rials ar.. diiplicat.Hl both at 
_oimba(oi.. and al some ccnlr..s iit fh.. tract. Ho loim as the hiril 
distribution ol any strain is ma.ie to d..p,md upon its successful per- 
joruiancc in the tract it.s.df tlarrc is no A or wa.d.c of t'il 






CHAPTEE XXI 


HyBEIDIZATION and GtENETICS 

We then go to the next aspect of breeding, namely, hybridiza- 
tioii. ilybridization may have tv9:o objects in view—(1) to brino* 
about greater variability than what exists and (2) to synthesize in 
one variety certain desirable characters observed in two or more 
varieties. 

It sometimes happens that certain varieties do not offer any 

scope for improvement by pure line selection. By long uncon¬ 
scious selection^ by the cultivator himself a variety may have 
attained a certain stage of excellence that any selections made in 
it do not show out any merit; i.e., the variation between indi¬ 
viduals in tile population is not large enough to give the breeder 
a chance of getting at a really good plant. Simma-m and nellore 
samha ot Tanjore are good examples of this condition. Eepeated 
attempts made to evolve high yielding strains from either of these 
varieties have not proved very successful. Hybridization or cross¬ 
ing these varieties with other similar varieties is the only possible 
method of increasing the variations in the generation so that 
the breeder will have a fair chance of coming across a really good 
yielder.^ The principle of hybridization for ■ either increasing the 
variability or the production of new combination of useful 
characters is based on the famous laws of Gregor Mendel. The 
study of the inheritance of characters in the progenies of crosses 
is called Mendelism. 

Me7idelism, —Mendel’s laws of heredity which were obtained 
from his studies on sweet peiis over seventy years ago had remained 
unnoticed until the beginning of tlie present century. Before this 
time the breeder had nothing to guide him. Since the rediscovery, 
the principles have been greatly utilized in the study of the 
inheritance of characters in a great number of plants. Eice is a 
suitable crop for illustrating Mendel’s principles and an account 
of it may be given here. 

Single pair of characters, —Let us take the study of the colour 
of husk in rice and follow it in successive generations of a cross, 
between two rices, say sadai sainba which has the ordinary straw- 
coloured husk on ripening and nellore .which has a brown- 

coloured husk on ripening. A cross made betw^een the two (the 
Fi, a term used in geuetics), no matter what the mother was, 
either nellore sam>ha or sadai samba, has only straw glume and is 
indistinguishable from the sadai samba in colour of glumes. This 
El or hybrid plant by self-fertilization, i.e., the pollen of the 
same plant fertilizing the stigmas in it produces a large number 
of grains. When these grains are sown and plants raised from 
them, the Es generation, we get two types of plants one with 
straw glume like sadai samba and the other with, the brown glume 
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Mke nellore samba. These straw and brown giumed plants appear 
ill definite proportions. On an average the two sorts appear in the 
proportion ot three straw to one brown. No other types occur. 
The characteristics appearing in the olispiring of the hybrid plant 
are solely those found in the parent plants. Grains taken from 
individual plants of this generation and sown separately show the 
following results. Those having brown glumes give nothing but 
brown-glurned plants and in spite of the fact that one of the grand 
parents had a straw glume, this feature fails to appear. On the 
other hand, those taken from plants with straw glumes may either 
give rise to only straw-giumed plants or they may give both straw 
and brown-glumed plants. It is impossible to say from the appear¬ 
ance of the straw-giumed plants whether they will breed trne to 
type or throw a mixed offspring. They are, so far as appearance 
goes, identical and the difference between them, can be made 
obvious only by growing the seed. This shows that plants may 
look alike and yet behave differently when the seeds are sown. 

Many of the distinguishing characters of rice show this simple 
foim of inheritance. It may be stated that when any particular 
featuie fails to show up in the first cross, Fi, then all plants showing 
it in the next generation will breed true to it straightaway. The 
featuie which fails to show up is called the * recessive character,’ 
the alternative dominant character ’ being used to describe the 
feature which completely masks the recessive in the first cross. 
In the generation there are two kinds of dominants, the ‘ pure 
dominant ^ vhich breeds true to type, the straw glume in this 
case and ‘ impure dominant ’ which on sowing produces a mixed 
offspring of dominants and recessives, straw and brown glumes. 

How the F 2 generation contains definite proportions of straw 
and brown-glumed plants can be explained. The sex cells produced 
by the hybrid plant (F^ generation) bear either one or the other 
of a pair of characters, in this case straw or brown. The male sex 
cells the pollen grains, carrying either straw or brown may fer¬ 
tilize female sex cells—egg cells also carrying either straw or brown 
ilie possible combinations of these sex cells are shown below 


Mai© sex 
cells. 


Brown 


Female sex 
cells. 

^Straw 
■ — Brown® 


Ihey are (1) straw x si;raw; f2) straw x brown; ( 3 ) brown x 
straw and (4) brown k brox^i. Two of the four possible eoinbina- 
tions straw x straw and brown x brown, give rise to true breedino- 
p ants, the other tw’o straws x brown and brown x straw give plants 
which are similar to the first cross and show only the dominant straw 
cobnr. So tar as appearance goes they are counterpart of the tru^ 
bieediiig stnm and consequently in everv four plants of the F 
on the overage, three are elraw glumeKl one Croln 
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glumed and of the three straw-gimned plants one will breed true 

glnmefLml ' 

Two pairs of characters .-The above example may not have any 
economic interest but the possibilities can be exemplified whe^ 
two pau-s of characters are taken into consideration. Suppose the 
adcit samba with white rice was crossed to a brown-alumed variety 
having red rice. The inheritance of red rice and whlt^Se if also 
bimilai to colour of glumes. The hybrid plant (Fj) is red rice 
and the Fa gives red and white-riced plants in the proportion of 

that th?F associated with rice colour so 

that the F^ of this cross will give four kinds of rice plants 

(1) Straw glume red rice. 

(2) Straw glume white rice. 

(3) Brown glume red rice. 

(4) Brown glume white rice. 

In (1) and (4) the parental characters have been regrouped 
and they are new foims. (2) and (3) are combinations refresent- 
ing the two parental forms. Their occurrence and the proportional 
representation is explained by the fact that the sex cells of the 

Thcr^V-^f ehher the one or the other of a pair of characters. 

There aie foui possible types ol pollen grains and egg cells. These 
are capable of giving 16 combinations, for as shown below, each 
of t^e four kinds of pollen gram can unite with all four kinds of 

egg cells :— 


PoUen grain. 

Egg cell*. 

Appearance of the 
resulting E2 

Straw red .. 

. Straw red 

1. 

plant- 

straw red 


Straw white 

2. 

Straw red 


Brown red .. 

3. 

Straw red 

Straw white 

Brown white 

4. 

Straw red 

. Straw red 

5. 

Straw red 


Straw whit© 

6. 

Straw white 


Brown red .. 

7. 

Straw red 

Brown red .. 

Brown white 

8. 

9. 

Straw white 

.. Straw red 

Straw red 


Straw white 

.. 10. 

Straw red 


Brown red .. 

.. 11. 

Brown red 

Brown white 

Brown whit© 

.. 12. 

Brown red 

.. Straw red 

.. 13. 

Straw red 


Straw white 

.. 14, 

Straw white 


Brown red .. 

.. 15. 

Brown red 


Brown whit© 

.. 16. 

Brown whit© 


Kemarks. 

Pure 

* Pur©, 

. Pure. 

. Pure. 


The appearance of the Fj plants as given above will show that 
there are nine straw red, three straw white, three brown red and 
one brown white. Of the nine straw red, showing the two domi¬ 
nant characters, only one is capable of breeding true to type. These 
constitutionally distinct forms are alike in appearance and the 
isolation of the true breeding type can be nianaged only by sowing 
a laige number of T 2 iainilies and determining from their progeny 
which of them was built up of the two dominant characters only. 
Since this type occurs only once in nine times on the average, a 
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large Bumber must be gTown. The straw red type resulting from 
uiiiOD (2) will breed true to straw character but its progeny may 
have eitlier red or white rice, the two types occurring in the 
proportion of 3 of the former to 1 of the latter. Since 1 of every 
3 will breed true a true breeding straw red can be obtained by 
sowdiig the grain of a small number of such plants. Number (3) 
will breed true to red rice but will give in P 3 3 of straw to 1 of 
brown. Number (4) will behave like the original Pi and throw all 
the four types. 


The browui white type which is recessive for both the characters 
occurs only once among 16 individuals and breeds true to type at 
once. All these plants can be harvested together if necessary and 
grown in bulk wdth the certainty of getting a pure crop in the P 3 
generation. This rapid multiplication is, how^ever, not possible 
with types showing one or the other or both of the dominant 
characters. xXiiotlier generation must be raised to find the true 
breeding* form. 


Three' or more jkiits of characters. —The above t\wo examples 
illustrate some of the principles w^hich guide the plant breeder but 
in practice they are not so simple. Instead of only twQ pairs of 
characters described as above, there may be three or four obvious 
differences and in some cases there may be some intang^lble,. features 
also like shattering of the grain. For obviously recognizable 
features there is no difficulty for multiplication, only the work 
will have to be done on a kirger scale wdiereas, in the case of the 
iion,-recogiiisable characters tliere may be serious difficulties for 
multiplication. 


^In^additioB to ghiiiie colour and rice colour there may be a third 
pah of cliaracters, round and long grai-ii. If Tanjore white sirumani 
with wliite rice is crossed with a brown-glumed red-riced kar 
variety tliere is besides colour of glume and colour of rice, the shape 
of giaiii also, iiie round shape of sirmncini being a simple domi¬ 
nant^ to long oval grain, tlie^ four P 2 types that occurred before, 
namely, straw* reck straw* w*hite, browm red and brown white will 
eaffii be represented by round .and long grains. The three pairs of 
differentiating characters result in the production of eight types 
and these occur in the following proportion ■ 


Bound straw red 
Long straw red 
Bound straw white 
Long straw white 
Bound brown red 
Long brown red 
Bound brown white 
Long brown white 


27 

9 

9 

3 

9 

3 

3 

1 
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The type which is recessive in all the three characters occurs 
only once out of 64 individuals and unless the F 2 is twice or thrice 
as many as this we may not get this type at all. To obtain a 
stable form of round straw red at least 27 Fa plants must be grown 
and probably certainly more. 

Superposed on these eight distinct classes there may be 
characters not so readily discernable. For instance in the above 
cross the kar variety is a short duration (4 months) crop whereas 
sirmnani is of six months’ duration. If duration early or late 
behaves again as another simple pair of characters and earliness is 
dominant to lateness the above eight classes will be again subdivisi¬ 
ble into sixteen. The recessive late growing long grain with brown 
glume and white rice would only occur on the average once amongst 
256 individuals. A true breeding early plant wiEli round grain, 
straw glume and red rice, the type showing all the four dominant 
characters would occur once amongst 81 individuals. To isolate 
it directly would require a very extensive series of F 3 cultures. 

All tlie numerous features by which the multitude of forms of 
rice are distinguished are not inherited in the same way as some 
of the characters described above. One usually occurring feature 
is that tlie first hv'brid (Fi) exhibits neither of the parent characters 
in its full intensity. There is a particular glume colour which 
looks green in the early stages and ripens into a light gold colour. 
This when crossed with the ordinary dark gold glume, the hybrid 
shows both green and gold, i.e., is intermediate in glume colour 
to the two parents with the gold appearing in patches. The grain 
of this when sown gives three groups of plants, two like the two 
parents and one intermediate between the two. The proportion 
in which these three groups occur is found to be 1 : 2 : 1 , the two 
parental types being one each and the intermediate type two. 
When the F 3 types are sown again the two parental types breed 
true while the intermediate type gives all the three groups in the 
same proportion as the original cross did. 

Modifications of ratios .—This mode of inheritance in which 
there is no marked dominance of one or the other of a character 
pair appears to be common. The closely packed arrangement of 
the grains in the ear-head is inherited in this manner. A cross 
between a bunched and a lax ear, gives an intermediate Fi and 
tlie F 2 generation gives the three groups, equal proportions of the 
two parental types and double this of the intermediate type. This 
kind of inlieritance which occurs with reference to several other 
characters in rice simplifies breeding work in that plants with the 
pure parental characters, can be picked out with certainty in the 
Fa and there is no necessity to grow large F 3 cultures to isolate 
the true breeding types. 

Another important feature in rice is that certain characters 
require the presence of two complementary units before they can 
develop. Two rices having either of these units and therefore not 
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HhowJii^' (lie jiiuiiculaf ciiarai-hT, uheii crowHed, .show the 
chararoa- ni flic K, h-caiis.' ihc <-<anplriuon(ary imifs aro la-on'dit 
lo^ctliei' When seed.s nl (has ]■’, ;irc nrown a,^■ai(l wo n-fj, nliuits 
siiowin /4 tlu‘ arid plariis noi slanvin^ llu^ (diarjudar in 

h„ .,r : 7. 'n.,. 7 ,v,fc,», J 

V ■ " ■ ■’ v’ n'siilliny ||•(I 111 tlio Iiieelin;;' of sex <vlls which 

do not make up fh,. m-,, euninhaueidary units, hhirther hre.Hlim.' 
\\dl siiow ll.ar fhie / ace made up of filants of diilVivnt, mnstittifion!^ 

()cd]mciK‘"f’'‘''' "T'’' also l,e mentio,ual. 

Oiipnu l.\ a eto.-,s helweeii ced n.a- and wiiiie rice yivos red rice 

in tile ]'I whicii \\-iii-ii bred fi-om pivi-.^ on an avera'’'e ‘5 niants 

kmd.s ol i(>d. ^ NauetimeT,. a ero.--, lulwi'en (wo nd rices .dves 
use to plant.s in tlic I<\ pnmenitiou with white rice. d'tiiH oreurs 
on the averacv once aiuono- ic, individuals. 'J’his shows that the 

“flits, some 

%aiu ties havnie one and others the mher. These uhitc-riced plants 
- iiin.e; ironi crosses ,„,ween red,ri..ed plants cepre.sent the last 
' •' ‘ resultinc from the niei'tino of sex cells 

tn'ie of till; ivd-producin»- tdiaractcrs ami they breed 

tint to lack of redness in rico. 

ddie above illustrations .show that the plant is bviilt im of a 

\\l itt I I' m loop and round pram, etc., each, of wliich is ca,pable of 
indepenTmt inheritanem On crossin.p forms of rici* with din'creiit 
nnit.s. they segregate in the I'\ generation in all the possible com- 
h.nat.ons, two pairs of units giving four combination,I' Ze 

•I 'd <h'- bleeder can lor.-east wind types will .ce.ir in 11,e l<\. and 
also m what propoipon tiiey will occur. While some of the fca 
lies hiive been si,own to behave as unit ebannders sliowiti 
idependcnt segregation in the If, generation, tlie breeder should 

a;;::, 

Whpi it is now understood that new forms arise simnlv and 
solely from the regrouping of characters already present in the 
patents, any particular combination of resnlls which the breeder 
reqiures i.s brought out by choosing the right typ<>s for cro.s.sinf^ 

know'‘wb t ‘n ’ ''■’'"•V''.*'"'.'“■'•“H'^ihites that the breedt'r si,mild 
know wdiat all cliaraclcnslics exist in rice He must b-cv. . n 

were a big collection of varieties, and sbouid grow them pure'and 
keep them under observation continuouslv. Tt is^,hfr o' tenance 
of a large number of varieties that gives'the hrm-der the Z • t 

:;'of “ fil 

anrLS:^‘ro? 
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prents carrying such characters as may be required. It will thus 
be apparent that a big collection of rice varieties is a de.sideratum 
tor successfully evolving useful types by hybridization. 

Qualitative and quantitative characters.—A. distinction must be 
made at this stage between characters of the rice plant which are 
purely qualitative, morphological differences and which can be 
easily inade out by eye judgment, and characters which are quanti¬ 
tative, i.e., which have to be measured. These may be the differ- 
e^es in length of grain, differences in the height of plants, 
differences in the number of ears per plant, differences in the size 
ot the earhead, differences in the duration of the crop, etc. It is 
these quantitative characters which are of economic importance 
as they contribute to the yield of the plant which is the main con¬ 
sideration in breeding. To successfully breed out more economic 
forms we should know whether these quantitative characters are 
also inherited in the same simple way as some of the qualitative 
characters like colour of glumes. The study of the inheritance 
of these quantitative characters is not easy and requires complicated 
experiments. These quantitative characters are so much subject 
to the influences of the environment in which the plant grows 
that it becomes almost impossible in certain cases to separate 
the effect due to environment. Although hybridization has been 
practised for a number of years, the really useful forms evolved 
frorn^ such iiybridizations are not many. This is entirely due to 
the insufficient knowledge we possess about the inheritance of 
these quantitative and economic characters. 

When crosses are made between parents showing characters 
about the heredity of which little or nothing is known, it is 
assumed that these characters would also behave in the same sim ple 
way as those that were described before. While such assumption 
has generally been justified, exceptions have been met with which 
put a limitation to the production of new forms. Some examples 
of this experience may be mentioned. 

Exceptions to simple Mendelian inheritance. —GBB. 24 is a 
valuable strain, grows well and produces a large number of ear- 
heads per plant but the earhead itself is an open lax one with 
comparatively few grains on it. In the varietal collections there 
was one type where the earhead was even smaller than GEB. 24, 
but the grains had the characteristic of being situated in clusters. 
It was considered that if a type could be bred by crossing the two 
with the salient characteristics of GEB. 24 and the clustered 
.spikelets, the number of grains per earhead would be greater and 
hence the final yield would also be greater. When a cross was 
actually made the first hybrid showed an intermediate type of 
clustering of grains. When this Ei was bred from, three types 
occurred, two like the two parents and one like the Ei hybrid. 
The type with the clustered grain had only small heads like the 
parent. The clustering and non-clustering behaved as a simple 
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pair of alternating characters nn<l ihoiv was tio possiliiiity of com¬ 
bining the clustering chaawter with I ho. grcafcr carlicad icngfh of 
GEB. 24. The clustering is (lot inlierifcil iiulcpomlcnl- of the rmali 
length of the earhead. 

Again GEE. 24 wtts crossed with a giant variciy, growing over 
six feet in height and which hati uniisntrily long oarhoad,', huf- com¬ 
paratively fewer heads per plant, the idea being jo comldnc the 
greater tillering power of GM!'.. 21 will, the longer l■,■lrhcads of 
this giant variety. Mewral geiicralions were raised !roin jldwross 
and the material gave vuhiable itiformajiim tihoiif (he inhcrilancc 
of several important ch.ar;ic(er.s in rice. But so far .as (he ptmicU* 
length was concerned, ii, was inierinediale between (he Ivso parenjs 
in El and in the vniaalions obser\ed in ih ‘ .siih,.:eijiieni ueiiei'a- 
tions wherever the earhead lenglls showed an impro\emeni. (he 
number of earheads per plain wa.s ileliniiely le.ss, .so that wind wa.; 
gained in the ear .size ^^•as lost in the ear number. The iileal of 
combining the ear number of GMB. 21 wiih the ear lenejh <4 Hu, 
giant variety was never attained. .Moreover the types with a, good 
ear length were too laU' in duration compared with GEli 2 I (o 
be of any economic use. d'hi.s cross shows that the wiod oar 
length IS not inherited indepemhmt of [Kior tillerine amf latcm'SH 
m duration. ” 


There was still another cros.s made between GhlB. 24 and 
another type in which the earhead had a Imnehed tvpti of nrairi 
arrangement and conse(|uently a larger minibei- of gr.ains pei-^ear- 

smaller than in (I Mil ‘.*1 
The El was intermediate for the characters of (b(> two parents and 
o?® earlieads were obserwal in the h'.. one like 

GEB. 24, one interniediaie lil:,. the V\ and ihe othe'r hke il,,'. 
other parent. The bunched type of iiead was alwavs a,ssoei.-,(ed 

tht 'va.s anotlmr eomplic-alion also in 

this cross. While the bunched typ,. showed a small amount of 
ansettmg, this was found to be eonsid.wabiy .mbaneed in the pro¬ 
genies of the emsses .and almost all llm bmiehed head, w ' e i 
with unsetting so that tlie po.ssihilily of n-of(i„o ,, „..,,f„Mvne wiit 
bunched heads and free from unsetting "wars to-n'n'.a':' 

^^Modifications of HnuJrliau Injp,dhr,i.. dreaior intenrive 
^ork in rice as m sovc^riil oUk*/ ."j-oik Igj ■ i f t ■ n* 

oatioM ot the origi,,.,! .. I,v ..ll.l.r Tlf.n'.'M';",' ! 

the dominance is not alwavs eomnlefe and f->, ,i,.p ,, , ' 

nuts controlling characters are n . Iw vs iml , ,d 
units always tend to go too-efl.er v 11 i eH ' 
ndependent. There Imve bee sew c v - ' ' 

mg these points. Rince the slanh^ f f ' * ' 

siderable knowledge has been .nined a' ni- 

association of several eoominri m;ato '" ‘'T ' 1 Vf 

bSerof^ToM^^ 'to--' ■•''‘‘"‘'-'■i---- 

hopeM. Wet 4 : r 
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growing a large^popuJatitn and distinct possibilities of 

slightly better than the mre^r,?f prove 

useful types again either with tL slightly more 

have usually resulted in orelr imi>ro?^“'" ’^^““selves 

this IS being tried in rice as well o'^J^er crops and 

the plant have given an insio-ht ’ infn T of 

contribute to yield. Parents for characters which 

on the basis of these ascertainTrf 

look for in the progenies is now mn? to 

prove more satisfactory. ° ® definite and the work should 

previoily!''"lSteSSt^^^^^^^ mentioned 

ness are contrasting characters inho^-f J eariiness and late- 
a complicated way'aSfnf to f ^ ®™ple or in 

controlling this character, present Tn tZm'’r“/ 

to get forms both earlier and later f-hsr," possible 

two parents of similar duration T+ io parents by crossing 

mg two types say of four months’ Possible to get by cross- 

in the P generation eSlier Sn to duration, forms 

the late pLnt. Duration a nears to'f ^ 
of the nee plant easiest to breed for +^® characters 

ciated with yield within limits EsrJvT^^T ’® g®“®^al]y asso- 
paratively yield less than the i , ^ .'^’^^^tion varieties com- 

mem, however, that thXy h "« 

really good yielders. Thoolh eooh L™ I f °™‘' ‘''■® 

grown here and there more to snif toJ ^ in® may be 

tract, it may be safeirsaid tbi rJ m the 

varieties of rice grown in M whns ■ir^nf^ ? economic 

six months. It was pointed ouV boW 1^?*^ “d 

to evolve strains by mere selection with rh^u-* ^ possible 
variety by a week to ten days Thouto tho*^n°^ *^*^0 the 

mg a type, an ideal of verv^isrli ,q ^ 7 - ^® P°f.abilities of breed- 
yield do not appear’to be honofnl combined with a high 

to evolve types by hvbridizatinn H i he quite possible 

daraliooa oFlL VS« „ ”L 

sacrificing yield. ®®® parent without 

tlie vSety Adttt fro„ 

is about a fortnight earlier tinn Arp’^ similar variety. It 

characteristics of^Adt! 2 includino- vield *he good 

been found to do even better ‘Si'“2, 

meullrtrthrcoSMit™^^ materiaS'd 

•re relatecl to yield. ^ ejple drSlrroftS^trX^J 
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can be followed in its segregation. But no one has yet been . j t 
to identify and trace the segregation of the units whicli cunihiue 
to make any agricultural plant character of great importance. 

Limitations to breeding of improved ti/pes.—Agricultural phinf 
characters which include yielding capacity are obscure coniiilcxes. 
Every one of them is understood to be the manifestation ol a number 
of physico-chemical plant processes, these being identical uilb 
unit characters of Mendelian heredity. To synthesise ideal new 
types for various agricultural requirements would involve comiilcle 
analysis of plant characters into ultimate units. Such a. resolution 
is at present not conceivable. And even if it were conceii-alile it 
would not be of practical value. Crops have to be giown on widely 
varying soils and no two seasons are alike. Beyond a, cerfain jioint, 
therefore, analysis need not go. There have been produced, no 
doubt, remarkably valuable types by breeding in certain cdlier 
crops but the instances are comparatively few considering (be 
possibilities visualised v/hen Mendelism was first I'cdiscove! cil. 
Except probably in sugarcane wdiere the teclrni(.)ue is nnu-h 
simpler, it being a vegetatively propagated crop, the valtu' of tin' 
improved types evolved by breeding has been more in t.ho way 
of attaining in them valuable ancillary charactei'.s ratlier than 
gross yield. Such ancillary characters may be iniprovenieals in 
the quality of gTain obtained-, better standing power of (Jie .straw, 
resistance to particular pathological diseases, resistance (o inicn- 
sive cold, frost, etc. A direct improvement in yield of say in (o 
15 per cent, wmuld be all that might be expected ITciu breedin:; iiy 
hybridisation. In Japan where breeding work in rice ha-; i.; i m 
in progress much earlier than in any other country, it, i:s au;!!,-!- 
ritatively stated that about 20 to 25 per cent, improvement in yirid 
would be all that might be expected by breeding, a 111 per cent, 
increase by mere selection and another 10 per cent. in( rca:a> l(v 
hybridisation. If greater and phenomenal yields aro l,)eing obfaimai 
there, they are due to improvements in agronomic pra.cticcs. 

In Madras a minimum of 10 per cent, increase in yield lias bccii 
demonstrated by selection alone. Some of the.se soleciions have 
proved advantageous by possessing better quality i-ices. Kumt- 
others like Adt. 3 (a mere selection) and Adfc. 8 (ii, cro.«« pna.fii' i 
have proved advantageous by their special earliness. Otlmr li-vfid 
cbaracteristjcs achieved besides yield are that sonic of them" arc 
non-shattering, some of them are tolerant to insect attack and 
some can tolerate lateness in season, etc. 

Breeding for characters other than yield. —Dhenao . 

K^'breld'ina ancillary characters often ‘.so,,.,hi r,.,. 

^ important and popular variety ui* 

Tanjoie, korangusamba, is at times subject to a serioie; -iM-ici- 
of a fungus disease, Piricularia oryzee. Observations b-id '' /• 
that strains GEB. 24 and Co. 4 were iSsteS m ft i- 
-4 programme of crossing work was therefore undertali i' 

and fta reaiatant strain. Tha “S bclw,™" 
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GEB. 24 and korangusamha lias gone up to the ninth generation and 
acre have been obtained half a dozen strains which are as resis- 
as GEB. 24 and give_ an increased yield over korangusamha. 
-Liven when there is no disease present these strains have given 
an increase of 10-15 per cent, over korangusamha, which increase 
markedly becomes higher still (about 30-40 per cent.) when 

^ undergone yield tests in the 

wacts and the best of them will soon be available for distribution. 
1 his work has demonstrated the possibilities of breeding for disease 
resistance. Ireatment of the crop in the field after the disease 
nas broken out is not a practical proposition and breeding for 
resistance is usually one of the definite methods of attack by the 
leeder. Ihe cross iirogenies of Co. i x korangusamha are still 
in the study stage and it is expected they might prove even more 
advantageous than the progenies of the first cross. 

Stra-w character.--Anothev useful ancillary character often 
seemed by breeding is the improvement in the standing power of 
the straw. Co. 3 is a simple strain evolved from a Coimbatore 
variety and has been observed to give a 10 to 15 per cent, increase 
in yield over the variety it was selected from. This has a tendency 
to lodp at harvest time and during adverse seasons the grains 
also shed. This has been crossed to one of the types in the 
collections with a stiffer straw and which does not shed so badly 
as Co. 3. Because of its comparatively poorer tillering, this type 
could not compare with Co. 3 in yield. One or two strains have 
een evolved from this cross which while possessing greater 
ligidity in the strarw and greater treedoiii from shedding, are givino' 
a definite increase in yield over Co. 3. They have satisfactorily 
finished the yield trials at the Coimbatore station and if they prove 
successful in^the district trials, as they are expected to, tliey can 
replace Co 3 wliich has already spread and thus materially add 
to the total outturn of the crop. 


Crosses with wild rices. —The wild rices have all the undesir¬ 
able characters in them, viz., their prostrate habit of the stem, the 
easy shedding nature of the grain, the possession of long awns on 
the grains, slow and defective germination, etc., the only relievino- 
features about them being tlieir resistance to drought conditions 
and greater freedom from plant diseases. Crossing'’between wild 
and cultivated types has been done at Coimbatore and it would 
appear possible to evolve types having the drought resistant 
character of the wild rice but without its undesirable characteris¬ 
tics. 


Time taken to evolve a strain by htjbridizaiion.—The technique 
of crossing in rice has already been described. The proce.ss of 
evolving improved strains from the cross progenies is not simple 
and requires sound knowledge of the heredity of some of the useful 
characters we are after. The yield trials adopted in ordinary 
selections are also necessary in the case of strains from crosses 
12a 
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b:it only they come at a later stage. The first few generations 
r;; iLe cross are all impure for one or more of the hereditary 
cbaracters. All the difficulties experienced when undertaking 
3imple selection also appear with regard to selection from the 
hybrid progenies with the additional difficulty of getting a true 
breeding type. The progenies must be grown on for several years 
keeping those from individual plants separate in the succeeding 
generations. It is not wise to start selection work at too early a 
stage. Experienced eye-judgment and records of development 
must progressively weed out the less desirable ones as otherwise 
the material will get too unwieldy to handle. By Pg or Pho we 
may get a few families pure for all the more important unit charac¬ 
ters, and satisfactory for yield or quality by small scale trials. 
Tile breeder has to finally discriminate and choose the best of 
these by large-scale trials as in simple selections. The time thus 
taken to evolve a strain from the cross progenies is much longer 
tliaii ill the case of ordinary selection. Ten years will be the 
mmimiim period by which strain can be expected to be placed 
ill the hands of the cultivator. 


The proportion of plants impure in one or more characters 
decreases throughout the generations from the Fa onwards. It 
might be asked why should selection be attempted at such a stage 
and why not allow the progenies to come to a pure stage for the 
characters. The selection can be done at a later stage when the 
chances of their being pure are very great. This method known 
as ‘ Svalof method ’ which was first tried in Svalof in Sweden 
can be tried wffien there are other more pressing problems for the 
breeder to engage himself with. This method is also beino' tried 
m rice and it is too soon to speak of its merits or demerit^ 


The technique of the series of operations involved in the ordi- 
mry sel^tioii was described before. The same technique applies to 

the stupes of the cross progenies also. Great care is needed at 
eveiy stage of the work The cross seeds are usually first sown in 
^eparate pots along with the parents and then transplanted in the 
held. ThougJ self-fertilization is the rule, natural cros^n^ can 
tAe place and to be absolutely sure, it would be safer to self a few 

to il Tl'iilf 'o, "ny foreign pollen getting 

access to it. It will always be a useful plan to grow a few lin4 

of the two parents of the cross at every stao^e alono- TOitn 
selections for rough comparison of the characters " 
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Cytology 

Chromosome theory of heredity.~The study of cytolo^, i.e. 
the changes in the cell contents, has made rapid advances during 
the last three decades and has contributed much to the studv 
0 the inheritance of characters. Every living thing, animal or 
plant, IS made up of cells. These are minute bodies varying in 
size, shape and function in different parts of the organism. In 
every cell IS a nucleus on which the life and activity of the cell 
clepen^d. The nucleus while small even in comparison with the 
.i’ smaller bodies inside it. These are the chromosomes, 

dark staining, minute bodies. It was twenty-five years ago that 
a definite connection was actually established be^-ween the behaviour 
oi chromosomes and the laws of heredity. The actual Mendelian 
units are found to be situated in these chromosomes. It is to 
I rotessor Morgan of America and his associates that we are 
indebted tor the present chromosome theory of heredity. The 
chroiiiosome.s can be seen only under the microscope and can be 
counted. Iheir size varies wdth different species cf plants, they 
being generally larger in liliaceous plants. In rice they are 

O AAA^' y small, looking like pin heads even at a magnification 
ot 2,000 times. 


The number of chromosomes of a species is important because 
it IS constant and different for each, species. In the ordinary cell 
these chromosomes remain in pairs. When the plant is entering 
the reproductive stage, i.e., forming the sex cells the partners of 
eacli ciiromosoiiie pair get separated and one goes to each of the 
sex cells either male^ (pollen) or female (egg). When two sex 
tells meet again in lertilization the full complement is restored 
and the chromosome pairs go on dividing and enter into the 
nucleus of every cell as it is being formed. 

According to the chromosome theory of heredity all the known 
hereditary units for cliaracters must form as many groups as the 
number of chromosome pairs in the species. The units located in 
each chiomosoine always tend to remain together and the characters 
responsible are then said to be linked. But occasionally during 
cell division wEen the sex cells are formed, portions of the pair of 
chromosomes get interchanged and the hereiitary units located in 
such separated parts also get separated and this is the phenomenon 
known as crossing over. The hereditai 7 units are supposed to be 
arranged in a linear fashion just like a string of beads along the 
length of each chromosome and the closer together these units are 
situated, the less are the chances of their getting separated. 

In the fruit fly Drosophila, wdiich has been the object of great, 
intensive studies, there are only four chromosomes and wdth the 
large number of hereditary characters whose inheritance is known 
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.1 ti:< liy, tiie}" have been able to even map out each of these 
;^Iiu\viiig' the ditferent hereditary units each of the 
ei.romosomes contain and even the probable distances between 
iLese oniis- In plants, maize and sweet peas are the only two 
v..ere sccL iniensive studies have been made showing the units 
ceritaiaed in each of the chromosomes. . As new characters 
cciiit; 1.^,) light and their inlieiitance becomes known, their location 
10 yai'Lciiltir chromosomes and their relation to other units in the 
same chromosome are determined. 

^lu.ce contains twelve pairs of chromosomes and all the hereditary 
units iiiiist tiierefore fall into twelve linkage groups. Compared to 
maize and sweet peas the number of characters whose inheritance 
lias been studied in rice is comparatively fev7er. These characters 
liiciude^ purely morphological characters as .colour of glumes, 
colour in the several parts of the plant, presence or absence of 
oic., uiid economic characters like duration, size of the 
01.nil, siiattering of the gram, etc. The inheritance .of some of the 
cuameters is simple in certain cases and complicated in others 
utcordiiig to the number of Mendelian units responsible for their 
exprestoion. Over 100 units have been recognized in Coimbatore 
limes and the attempt is now directed to find out the groups into 
^uiich^they fail. ^Oiie or,two of these groups have already been 
icieiiuiied but t.iie interactions among the several units constituting 
a group remain to be investigated. 


nssocuitmi of characters.—While the simple morphological 
c iaracttrrs^ [ike presence or absence of pigment in the different parts 
m the piam may, by rliemselves, be not important it is possible that 
^ume oi theiii may belong to the same group having other valuable 
econoimc characters While the grain size may behave iS^- 

h! “'i finstance where there 

\\a=. a u.im!..etc a^sneiation between grain size and shape and its 

or ooat,,one«.^ The depth of gold colow on Te g?nm2 
yv ^ W ^tensity, n was found 

Valuable associations among 
eharacrers Imve also come to Jight. In severh Sosse^ 

o. uier'd Sy f went isSn i; 

being tail ' ^ late plants 


progenies is foiirntWodateT^vIth'^ny?^ ™ i^idividuaJ 

Hrrangement in the mS Vhyn its 

tion between straw SL- nnd LS 

llcation of .ueh associdinnl f ttmg. The identi- 

hreeding work. In breeuiinr M-h ““fi^israble advantage in 

It is ditlic'idt to find out esactiv hnw°ii i*"^'°’litural plant characters 
Jt particular character and even if tSsT control 

much help. It is the LochtioV o, f i* is not of 

.grtoultorol chwacter and another that isI'e^SrtaportrrMd™? 
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use in breeding. Observations on pure lines for a number of 
seasons reveal that tillering, panicle length, height and duration 

are all related to yield. 

Thoiigli the presence or absence of pigment in any particular 
portion of the plant like internode, leaf, glume, stigma, etc., may 
behave as simple Mendelian characters there is one group in 
Vvdiich a large number of t].ie units responsible for the development 
of pigment appears together. .It would appear that all the units 
rcbpoiisible for pigment in different parts fall in two linkage 
groups. Though the identification of the groups and the inter¬ 
relationship among the units of each group can never be expected 
to reach the stage which has been reached in the Drosophila fly 
or in the maize plant, work is definitely, though slowly progressing. 

Cytology and sterility ,—It was showni how the linkage among 
different Mendelian units responsible for different characters by 
being located in one chromosome sets up limitations to the breed¬ 
ing of any and every type of plant we may be after. Apart from 
linkages we come across the problem of sterility in the hybrids 
about which mention was made before. The chief manifestation 
of such sterility is tlie occurrence of ill developed or non-viable 
pollen or male sex-celis. The study of cytology has been of great 
help in understanding the cause of these irregularities. Such 
study is able to connect the occurrence of sterility with particular 
behaviour of the chromosomes. It was observed that the number 
of chromosomes w^as constant for each species. When species 
of different chromosome numbers are crossed, in the formation of 
sex cells some of the chromosomes go unpaired and the sex calk 
which contain these unpaired chromosomes are non-viable. This 
is the case in wheat where there are three races, having 7, 14 and 
21 chromosome pairs respectively. From efforts made at crossing 
various races, it has been found that two wheats having the same 
chromosome number will inter-cross without sterility. If two 
wheats differing in chromosome number say one with 14 pairs and 
the other with 21 pairs are crossed, the resulting hybrid (Fi plant) 
is partially sterile and in its progeny will be some plants fully 
sterile, some partly fertile, and some fully fertile. This sterility 
caused by different chromosome numbers is different from the 
sterility which is caused by Mendelian units. 

The determination of the number of chromosomes and inten¬ 
sive studies on their morphology and behaviour in hybrids have 
led to an understanding of the evolution of the cultivated types. 
For instance in wheat as in other plants, the plant with the least 
number of chromosomes is a primitive form and the plant with 
larger numbers has been derived from the primitive form by 
chromosome duplications either by crossing or by mutations. In 
rice, however, the real primitive forms probably do not exist. 
Almost all the species of Ory^M including the wdld ones contain 
only twelve pairs of chromosomes. 
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Apart from differences in chromosome numbers, sterility may 
also be caused in crosses between plants having the same number. 
Some rices when crossed produce a very large amount of sterility 
Lt was pointed out that the units responsible for the plant charac- 
teis are in the chromosomes. By the growing of plants for 
centuries and centuries these units undergo small changes and the 
vaiieties oi rice growing under one set of geographical and climatic 
conditions attain a particular stable composition or arrangement of 
t le units m their chromosomes. This composition or arrangement 
may be different for rices of different regions. When rices belong¬ 
ing to two such regions are crossed, due to the differences in the com- 
posi-tion or chromosomes certain irregularities occur in the union 
and separation of sex cells and these cause unsetting or sterility. 

Differences in chromosome numbers.—Cjtological studies in 
lice a Coimbatore have led to the identification of several 
irregularities in the chromosome numbers and such irregularities 
have a bearing not only on setting but also on the stature of 
^ -e plant, bornetimes instead of the normal (12 pairs) 24 chromo¬ 
somes, p ants may result with 12, 36 or 48 chromosomes. The 
plant with twelve is very diminutive with all the parts of the plant 
reduced and is completely sterile, i.e., it cannot produce seeds, 
b milarly the plants wuth 36 and 48 chromosomes are comparatively 
better developed than those with the normal 24. In 
tact the chromosome numbers are related to the size and vigour 
of the plant in nee as m one or two other recorded cases. 

that the increase in the number of chromosomes 
faOes with mciease m the size of the plant has been made use of in 
eeitain other plants to iiroduce artificially, duplication of the 

1 ° arising from such duplicated 

sex cells may be bigger and more productive. This doubling in 
an otherinse sterile hybrid (F,) between two species havino 
numbers, may give fertile off-spring as the 
partnerlesb chiomosomes now get their partners. A number of 
such plants with duplicated chromosome sets have been sSured 
both naturally and by artificial means from the sterile Pi in the 
mter^generic wheat-rye cross, in maize, in Solanum in cabbao-e T 
nw Tl’ “several wild or ornamental plants Thes^ 

d ffi!.J f 'T chromosomes arfso 

i'Slf I originals that they are usually put into a 

ff^fferent species or even genera. All the plants with the diffe?ent 
chromosome numbers are being studied in rice. 

After repeated failures, crosses have been successfully 
even between different species of rice, i e 0 satirn Xni ^ 

and 0. sativa X 0. longistaminata. The p s were^til i’ f ^ 

back crossed to sativa parent again gave some seedf ^ The T?®” 

species and inter-generic crosses have led T ^ 

ii E«sia and othj- countrS and it L Mv Slw*! 1“"’** 

wk may lead to sMar resnlta Lart 

importance. ’ academic 
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them mav chromosome numbers 

chrornostm^PQ^^ changes m the Mendelian units located in the 
mutaTfT<= % of chromosomes. These are called 

It ba=i Ka these mutations do occur in nature though rarely. 

V mutations can be artifi- 

to X ravs i seed, plant, pollen, etc., 

miv T f characters, produced by hybridisation, 

f ^ u disposal. Eice subjected to X-rays at 

them^enti'rpl^^^ produced a large number of mutations, some of 

n natSe ^hsfy " f observed 

evident frorn^/S? ^ changes in chromosomes is 

Of unsetting caused in plants from 
X-iajed &eed._ Most of the mutations obtained so far have been 
on the negative side only, i.e., they do not show any valuable 
characteristic not present before, but the work, from the analogy 
of lesults obtained in other plants, is full of possibilities. ^ 
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Eesume 01? THE Yield Problem 

The Yield oi the crop whose improvement is the 
ive of all departmental activities, is controlled by a gieat numb 
of factors. They can be broadly grouped under (1 bO 1 {A) cli 

mate, (Sh agricultural and manurial_ practices, ( 4 ) pests and disease, 
and ( 5 ) botanical forms and Yarieties. 

As regards soil, the inherent differences are reflected by the 
large variation in acre yields obtained m different * 

wolld. If we take up the world statistics and famine the acie 
vieids it is found that they vary trom oOO ft. to^ 

Japan recently, in a competition for a specuil piize otfe , _ 
acre yield of over 7,000 lb. of gram has been ^'^oided 1 
averages are over 3,000 lb. for countries like Itialy an 

Japan while the average is about 1,600 lb. for Madras and on y 
1 000 lb. for the whole of India. In countries which record hi^h 
yieWs apart from higher ge^eiul, fertility of. the 
fertilizers are used in large quantities. In Spam and Japan, they 
auply 60 to SO lb. of nitrogen and 50 to 60 lb. ot pliosphoiic acid 
S acre in the siiape of la-tliizers. They easily spend more than 
j’s 50 rcr cci'e for foitiuzers alone. The soils ot Japan alrea y 
contain ab.c.t cen tim.-. the quantity of available nitrogen and 
nhosnlioric acid lound m the South Indian soils and over that 
lar-e riiiantlties of ieruhz.c. are applied. _ Under the present 
ecoiiomic condition of the South Indian nee cultivatOT, ^ 'WiL 
be too much to espiect of him to spend more than Es. iO to 
Es. 13 per acre towards manures. 

In Madras the highest average yields are obtained in _ the 
Godavaii delta and the lowest in Alalabar and Ganjam districts. 
The poor yields are clue to natural deficiencies and any ^scheme 
of improvement must first consist of improving such deficiencies 
in soil by suiiable inaniuing. Of the several manures, the advant- 
ao-e of green manuring is evident thronghont the Province and 
appears to be the cheapest method of improving the fertility of 
the soil. In addition to green manures, applications of phos¬ 
phates like super, or bone meal appear to give satisfactory results 
where the phosphate deficiency of the soils is pronounced. While 
the applications of chemical fertilizers by themselves have not 
proved advantageous or economical, small quantities of them in 
conjunction with green manuring or bulky organic manures 
offer the best scope. Though the present prices of produce are 
against the application of fertilizers on any large scale, small 
quantities of ammonium sulnhate or ammonium phosphate to 
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soils where any particular deficiency is most pronounced may prove 
advantageous. The results of the various manurial experiments 
have been discussed to prove that this is so. Experiments at 
Maruter have definitely proved that improved strains respond better 
to intensive manurial treatment than the ryots’ unselected seed. 

Climate is a factor w'e have no control over. Some varieties 
of rice appear to be peculiarly adapted to certain conditions of 
climate. The so-called most prolific varieties of the sub-temperate 
climates (from Spain, Italy and Japan) have proved failures under 
our tropical conditions. It would appear, therefore, that the best 
way of meeting the situation will be to carry out systematic trials 
of the available prolific varieties of the province and decide upon 
the most suitable for each locality or tract. It is possible that 
crossing between varieties of different geographical races, though 
beset with difficulties on account of unsetting, might prove advanta¬ 
geous. This line of investigation wdiich is receiving attention in 
Coimbatore is full of promise. 

As regards diseases, any curative treatment for an extensively 
cultivated crop like rice, does not hold promise and the problem 
is mainly one of breeding resistant varieties by making use of a cer¬ 
tain amount of natural resistance displayed by varieties. That 
useful results may be expected of this line of work has been proved 
by the breeding programme adopted to evolve piricidaria resistant 
forms. Eegarding insect pests, while some may offer scope for the 
adoption of preventive methods, the main line of attack should 
consist in the search for particular varieties of rice tolerant to 
insect attack and in the adjustment of growing practices taking 
advantage of the non-harmful period of the insect attacking the 
crop. 

The influence of agricultural practices like broadcasting and 
transplanting, methods of raising seed-bed, spacing to be given 
between plants at planting, age of seedlings to be planted, manur¬ 
ing of the seed-beds, manuring of the transplant field, etc., on 
yield have all been dealt with. The modification of the above to 
get the best results would appear to vary according to the tract 
and the variety. There are several tracts even in our own pro¬ 
vince where the improvement of cultural practices alone can 
increase the present yield by 20 to 25 per cent., and this combined 
with the growing of improved strains should still enhance the 
acre yields. At the Central Earni, Coimbatore, the average acre 
yield which was about 2,000 lb. some 15 years back has now been 
brought up to nearly 4,000 lb. by the adoption of improved cul¬ 
tural and manurial practices combined with growing of strains. 
Though it may not be possible to raise the yields to this high 
level throughout the province, there is no doubt that conditions 
exist in cr'idain parts, wliere intensive methods adopted in Coim¬ 
batore could 1)0 followed and yields raised to the level of Spain or 
Italy. 
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ndc! a fid hula!ii<‘a! {nrais <*ninas {h(‘ work (jf (|j^> 

l)ie(Ml(M. 11 is work t'onsisis oi ihna^ sfa^a'cs (, h <‘oniparison of ihe 
exisiino- varietu's and di^.t^rannin^' the hesf vaiaolv {or ihe Inwdify 

pi ol.iiiinuy puiv liiR's l>y siii.pl.' s.-hvii,,,, IVom ih,. l„,s| ,',f the 
Idfui iliiil Wdiilii yixe a liipiuT vit-hl (haii tia> iiiisclcch'd 

cnip, and Kh ohlamui.Lt sni.a-ti,.ns Irdin emssrs d..|ih,Tai.dv made 
lliat show a cumhiiiatimi el' (la' iiaei'id .'hanii ici's tliaf inav })e 
pn.'simc, in <me or nmre varielies. A larpe .•inmiinf of impmvmimnt 
has been eiJeeded su iar us (he liivi, iw,> iim-.s nf wnrk are enneerned. 

Sueeess in breeding (uit, new (ypes requires an imderslandin” 
n! the ussoeiatmn existmp aiimiiy the number ,>1' Memielian eharaet 
ter.s in nee beeaiism si.me as-ceiatiim.-, limii ih.- p(.,.sii)ilit ies nl' 
oblaimiip aii.v and every eianbiiiatmn uf eliaraeters we mav desire 
O tiave. While the inheritane,' of most <d' tlu- murph<>ioi 4 ieal 
vhataelers is simple and euntruli.'d b\ mie <a- two units, the qiiimfi- 
a.ive charaeters ih-.d enninbiile m Weld are eov.-riieii bv jnnlliple 
I ts and tl eii elleet i,- al.-n masked by eiuiimnmental emiditimis. 
Wine a eertain anmmil u| imprnvemeiii in yield may be I'xia'ete.d 

nnet' ?' I ■" ':‘i K-realer seupe 

appeals b> he in the improveinimt of aneillary eharaeters wliieli 
m ;reeU> help yehi. Them may Ih', brecKlint;.' for disease resist- 
<> >i , .iieedine |or non-lodomipr of the straw, breedinu- for the, non- 
shatterme cdiaraeier of (he ^nun, breeding' for },utter quality rices. 

Ihnu^*!] a ^ooil deal ol work \cl remains to Ih‘ domw the 
rasnits already ubiamed have sliown the miormons possihiiiues in 
lines ol work. 

Ihe possibilities tlia^ have hem dtmionstrated of utilizite^ tlie 
latest developments in cytolooic.ai knowkalne iri oUior advamaai 

countries ha ve been realized aiul wia-k of a. similar i,at are is in 

progress m nee also. Tiu'se consist of cros.scs Iji'tween li'efwraiilii- 

cal races, mterspecies <a-osses. inducing imitations by artificial 
means, etc. .> '"iioii.o 

-Idi.' imporbince of undertaking developmental studies has biam 

mim • I t' ■''> as to what emi- 

tul.utcs b. yield and how yielri diUVrene.'s aiv brought aland. The 

onMandiiig charimfers ol tin* nee plant wl.idi contribute to yield 
are, (li tdleimg or number ol earlieads per plant, (-2) number of 
p'lins per ear, and (T weigid, of tiie individual grain. 'I'lie. rela¬ 
tionship ol encli of tiiese factors to yield and the influeiiee of 
emuumiueiital ooiiditairis as .spacing, manuring, age of seedline 
etc., on tbem have been studied a,nd tmderslood: A correct unde'?: 
standing ot these influence.^ gives greater scope for designim^ ero.sses 
and for making selections from progenies of .sucli crosses.*^ 

Thus the p-oblem of yield improvement, has to he aitneki'd 

single plant selections by themselves combined with belti'r ciiltiwi 
txon practices have brought about great improvements ulreLdy. 
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still greater improvements are possible only by the breeding of 
special varieties or strains from crosses. These strains with a 
proper adjustment of cultural and manurial practices for improv¬ 
ing yield attributes, will result in the greatest benefit. 

An idea of the improvement already effected by the evolution 
of .strains can be had from the following figures. During the 
1933-34 season the total area under the improved strains in tne 
province has been estimated to be at least eight lakhs of acres. 
Taking the average acre yield at a very modest figure of 1,500 lb. 
per acre, an improvement of ten per cent, in yield by the growing 
of strains would amount to 150 lb. of grain wnich in money value 
at the present price is equivalent to Es. 4. Thus the value of 
the impiovement over the whole area comes to 32 lakhs of rupees. 
Impioved seed enough to sow about 21- lakhs of acres has been 
distributed during the year 1934-35. 





i'lwvrvAi XXIV 

FKSTS and j)lSKASKS 
In-^cd pr.sls of rirr. 

In the Madi’as Prt‘si(l(‘ncy innw ihnn ihirly s|H‘(‘ieH 

of insects are known to atiark ric-r*. l^trl iinan^iy, huwrvfr, stnoral 
of them occur only orcasionaily or in uk'!! r-inall !nnnh(*rs as lo hi* ot 
little more than matchunic inua'n-i. I'la* rcailiy MU'inii;. [H*sts arc 
not many, but whoii they ho appear, they appear in :’'ue!i nuni!H*rs 
that their attacks prove flisasti'ous. 

Some of the pests attack iiio youny^ mof), e:-pciaally wlum it 
is in the nursery staye. Of ihest^. (lie iJiost inipnriant is the Army 
worm of rice {Spod(qiler(i nu///r/7?f/h It appisirs all on a sudrlen 
in thousands and t(*ns <ji' Ihonsantl., and vXpi*s out whole anais. 
The other pests of imr-*pri(‘s aia^ tic* hhi('k spinet! luahhu the riee 
liispa found tLrouyiiout tlie Pr<‘^'itlt*ucy iwul ilio hhu‘-l)la(‘k heclK^ 
(Leptispa) peculia.r to Alulahar, both of which arc capable of stum 
oiisly damaging a yourig crop. Homt'iijnes ihrips aiittck young 
seedlings and suck up the plant juice and affta-i the vigour and 
growth of seedlings. 

Of the pests that attack the crtjj) after it is trans|)la!i((M'! the 
most important are the rict* gall i!y ami rif'o mealy hug. Wlien 
the plants are forming ears it is sulgcci to Iht/ .atem-Ijorm* (XfuAnio*' 
bioii$ incertelhis) and to the rice img {I.i'piocufisn arnfaK 

To combat any pest effectivelvy its lihr liisltay ami habit tnnsl 
first be known, and a gener*a,l knowledgu of tie* weak pnifus of 
its life-cycle gained so that the control nuaasnres iniehl he dcv!si*d 
accordingly. The successful application e.f i\v. jiir.-e-mv,- aeain 
may demand a full knowledge of tie*, </om!iiiefm ufaler whithi the 
pest occurs, so as to modify them, wlaarc necf'a.oary fu suit parti¬ 
cular conditions. There arc, how(*ver, varioiu- ddheuhir;; in atiopi- 
ing control measures. Stjuirtinu's alT-r once afsp-aiau'U tie ne:,t 
may not appear again in tlie lra(‘i ha.' somui time, dla* iTv emp 
being grown on a very extensive scale, when wide spn/ad attacks 
of pests are noticed, it would pro\'e a sheer impo.s'.Tiiilty to adf^pt 
any control measures. 

The Army loorm of rice (f^podoptcra uiav.rifino .dhhis is on<‘ 

of the worst pests on rice. This is an insced h-at^rpillar) whicli 
appears all of a sudden in enormous nurnl>(*rs on nurseries or on 
young broadcast crop. The cultivator usually nedin-s its pre¬ 
sence only when the crop luis rdready been psirih- d(‘'.'a:4aled and 
very soon the pest disappears after doing the lumK*. 1’he rnivr* 
pillar defoliates seedlings and young plants. The* erd.rpiiiaf of 
nocturnal habit. During the day it" hides under clods and crc\a'*ei 
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of the soil or rests on the soil surface, and begins to feed at night- 

fall. Whole fields are sometimes wiped out in a single night. 
After destroying one field the caterpillars march over to the next 
in large bodies. Though it occurs chiefly in Malabar it has been 
noticed also in Northern Circars and Tinnevelly. 

Eemedies against this consist in flooding the infested fields or 
nurseries wdiere water is available. When the caterpillar is very 
young sweeping with hand nets may also be adopted. Sometimes 
digging a deep trench round the nurseries prevents the cateipillar 
migrating to the next field. Gutting down grasses on the bunds 
where eggs are usually laid in the off-season may also be adopted, 
scraping the bunds and exposing the pupae may keep the pest 
under check. 

Rice Siem-horer (ScJienohioiis incertelliis ).—This is another 
major pest on rice. It occurs in most tracts and is particularly 
bad in Northern Circars. The caterpillar bores into the stem and 
kills the shoot and'causes the characteristic white-ears. Though 
counts of such ears taken in the field have shown that the domage 
is only from one to three per cent., in certain seasons, the infesta¬ 
tion leaps up to ten to twenty-five per cent, or more at times. 

It attacks also seedlings in the nurseries and sometimes kills thern. 
When the attack is in young transplanted seedlings, tillering is 
very much affected and the plant is not able to make any head¬ 
way. Studies on the stem-borer carried on at the Maruter station 
for a number of years show that its effect on the rice crop in the 
delta is largely manifested from the end of October to early Febru¬ 
ary, so that the first sarva crop is affected when it is in ears and 
the pest goes next to the nurseries ot the second claltva crop sown 
in December-Janiiary. The relationship of this pest attack to the 
second crop in Godavari has already been mentioned. The ryot 
has evolved suitable methods to evade the attack of stem-borer. 
Knowing that the broods emerge and attack the crop between 
September to January, he goes in for a short duration variety for 
the first crop wdiich will finish flowering by September and delays 
the planting of the second crop until February. 

Comparative observations on the incidence of the pest on differ¬ 
ent varieties of rice grown at the same time on this station showed 
that the incidence varied with varieties and it was definitely less 
in GEB. 24, than in other varieties. 

The stem-borer moth is easily attracted by lights. Counts of 
catches (males and females) have been made at different rice sta¬ 
tions in different parts of the year and from the observations so 
far made it may be said that (1) at every fresh brood the insect 
comes to light in very large numbers, (2) that at the peak of emer- 
o-ence it is highly piiototropic and comes to light at all hours ot 
the niebt even in moonlight nights, (3) the percentage of the giavid 
females’(those with eggs) is always greater than the spent ones, 
(4) the proportion of females to males varies in different locainiies 
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and in the same- localify duru.g ,:ouM,,ns and (5) dnrin..- tho 
season the insect makes its lirst appcanuice in (he imr, ^ 
transplantation. “‘‘P during 

Dsc cl liylu imps and prexenting the niutlis layinn' , ,, ,, 
cop appear to he the puss.hle renied.es again,s( IluV I ^1,. t" 

s..,K, ,„„i ... „y,... 

.>; 

'ir'',:J 

ill Soiitli Klin;,,.,I „,„j il.|h)'|.|'i'."'*s*!"^'l""'''"l [iiili'lieH 

... 

. -p"-'.. 

top and passing a i-oiie acros^' -d I'Ciosene eninlsmn on the 

the net hnndreils of insects niav L r'liud 'ui^ 'n “ " 

serioas. When traii.splantin..- (he i n'/ ''hen the attaidc is 
clipped o(]‘ and de.stroved Xv'heii i! 'iT i ■' '“'h'' he 

»w„. ,i„, i"','v!;;, iia.i» 

this pest in lai’f'V nuinho'w: ioj .. ,• i- • • ^ 'ippfMisnri* ol 

wiii.oiitliilidv "Ill'll uii. «.ii,..ii IS i„„i, 

iiir«.M iiiiii ■,i„, „i.„i, 

Ihce plant reipiires warrnt.h at the time of (iilerino nn , , 

crop planted in cold weather does not o'et tiiis nerFF 

80 much so il.at (he tillering is no( vi-mmus [/ ■•"•> ">'nnfh 

SsS'bnE::t:trh'.i“''. 

by the li'iepa i..„ fliehleiiOiot'1“ 

.11 ri« taS .■% iiii'i".<i 

.Iso attacking ragi, ciiiiibu, iiiiil oliierhrW.’s'Fm"'u,d tl* 

IS not a serious pest of rice, "" ' thtn. Has 
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The bug sucks the juice from the tender ears with the result 
that the grains remain discoloured and half filled. It appears 
almost every year at Coimbatore, when the early varieties start 
flowering. Hand-netting has been found to be very efficacious. 
Eemoval of the grasses from the bunds where the bug breeds may 
also give some relief. 

Rice Grasshopper {Hieroghjphus hanian). —This is also not a 
serious pest of rice though found occasionally in the West Coast, 
Mysore, Northern Circars, Tinnevelly and Ghinglepiit. In parts 
of Ganjam this has been found to be a serious pest, particularly 
on broadcast crops. The grasshopper does damage by feeding 
on the foliage and by cutting the earheads. 

Use of hand nets and bags on the field bunds soon after the 
early rains when the eggs hatch out into hoppers has been tried 
with success. In Gan jam scraping and digging up the field bunds 
in summer and exposing the egg masses has been tried and found 
to be practicable. The control measure to be really effective has, 
however, to be adopted by all the people co-operatively in a tract 
as otlierwise the advantages would not be apparent. 

Rice Gall Fly (Paehydiplosis oryzae), —This disease is called 
anaikombu in Tamil and kodu in Telugu. This occurs in several 
places and occasionally as a serious pest in certain tracts under 
certain conditions. The main symptom of the disease is the pro¬ 
duction of a liollow tube-like outgrowth from the centre of the 
shoot in place of the normally developed internodes and leaves. 
This outgrowth is called the silver shoot. In a case of light attack, 
in spite of the appearance of silver shoot in the main stem, tillers 
are produced which beai normal earheads, but in instances of seri¬ 
ous infestation almost all the side shoots that may be produced 
by the plant inay be successively attacked so that no earheads are 
produced. 

The silver shoot is the shoot gall caused by the maggot of the 
small gall-fly, which bores into the stem attacking the shoot bud. 
Eice is susceptible to the attacks of this pest during the first three 
months of its existence, and during this period there may be as 
many as four generations of the pest following one after another 
in quick succession. 

This pest is kept effectively under check by several parasites 
as they usually make their appearance at the very outset of the 
attack along w^ith the pest. It would appear that the outbreak of 
the pest wmuld occur only when the development of the parasite 
is retarded by some abnormal external factors. There appear to be 
certain grasses which serve as alternate hosts for the pest when 
there is no rice crop. It is said that an abnormally wet weather 
and lateness in planting are favourable factors for bringing about 
a heavy infestation. 

13 
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There is no definite? reinrdv for this pesf. Trohaldv a fpiick 
acting fertilizer if applied at ihe initial of aUaek mav ht‘lp 

the plant to tiller fi’eels' and gi.‘i oser lia* troulde, 

Paddy Mealy Jdag ijlipt i\^iti nry.'.ac^, Th*- dira^a.-t' i,< known 
as soorai in Tamil and is suinotiines had in 'ranjoro, Tricdu- 
noply and South Arcot districts. It also app^aars in tiodavari and 
Kistiia and is called diDiipa frgalu in dVhi^tn ( ulonios of tlms 
minute insect infest the inside of ricn lr‘af slaaph and suck up tlm 
plant sap with the result that the ath-ctod plants remain sfniitod^ 
The attack becomes appaiamt only v;i.en taher [jianis ynnv up at 
the time of producing earlaaids. rimdj ailedeii plants appear in 
patches here and there in a fitdd and do not produce an\' ear- 
heads. In severe atta<dvs {lir‘ whole plants prt‘>tm{ a .M'oivhed, up 
and it tlu! plants are {‘xaniimal, whitish rtanains (>f tlu* 
bug can be seen inside tin* leaf sht.*aths. How tic altark app«‘ars 
in patches is not detiiiilely known. Ol)ser\atnaimadt* at Marii' 
teru have shown tlia.t t}i<‘ initial infei'lion take.- placr in the seed-- 
bed and wdierever sucli iidestrd .s<'edliiip:s ar<* planted, {h<‘ in;a‘(‘t, 
multiplies and spreads to the neigldiourlng plants. 'TIm* inst'ct.. 
when tliey drop in water ean remain afloat un bits; of s-iraw and 
get distiibiited to iuadihy planis. licwv tlie insect passes thronnh 

the off-season wlien there is no j*ice crop is not snfticienth umier„ 
stood. 


_ No effective tnanedy is known against this pod. As a firevmn 
tive measure the plants as srion as they show tlo alfath max ho 
removed and destroyed and iliis has hcam feamd fr. he effoeiive in 
stopping the spread of tlu'. pest. 

Rice {Thnp, «r//,:„ri.~...Tlu. ins..,-t a,,in 

bey particukrly wlien (,lie sc.wiiif^ is (ionc !;,(,• ;,n(i iln- plani,.; dn 
not g^et the advantage oC the seasonal rains. It aiitjear,; in the 
seed-beds almost every year al <'oinibalore. When in lame nuni- 
beis they suy uj) the plant juice, and (he tender leaf idade.; ..et 
ryied up and present a withered appearanee. I,, a Mun ■■evere 
attack yie seed-bed niay be ,h,-.(ro\vd. The general etlVe'l of the 

ytay by thrys rs tha.t seedlings remain thin and the ..Ilnme are 

not found suthcent to plan! the programme,! ar.-a. Then. ak,,. -s 
to exist a certain amount of diUVrenc in tl„. ■ i.M.epfdiihu tl I'l.i; 
pest among nee varieties grown under idenfieal eomiifions.' 

thin^fibAS*/^ controlled by floo,ling (1,,. s..,.d-be,l,-, with a 

thm film of kerosene emiiisi„i; on the top. ff ualer i< not -nail 
able, spraying with a, dilute infusion of (obae,.o is f. m l ' 

very effective and economical. KubJ,,n:. ;i t Ih^^ 
spraying, a small dose of ammonium sul. Inle , II I / 

bed mak.s the teediie,. riruih;,';:;,:;::;'- 

Among the pests of ric'O hessides iimecf'-' fliA o ii * i 

je^be tafan into ooneideration, Oni.'ej.t'j.kl'lr;;::. 
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Non-insect pests 

Ctab, Crabs do damage t 0 ‘ the rice crop both directly and in¬ 
directly. The indirect damage arises by the crabs making holes 
through the bunds and causing the water to drain away from the 
fields which is a serious point in times of water scarcity. The direct 
damage consists in the crabs nibbling the sprouting seedlings in 
the nurseries and also cutting through freshly transplanted seed¬ 
lings. A crab-damaged field can be made out from the large number 
of gaps that occur and the cut portions of the young seedlings 
floating in the water. If fields can be watered and drained com¬ 
pletely until the plants have all established themselves there is no 
risk of any crab damage but such a perfect draining is not possible 
because there will always be pockets where water stagnates. 
Often the damage is very severe in fields not satisfactorily levelled 
pid it is confined to the portions where water stagnates. Often 
in experimental fields wdiere seedlings are planted in singles and 
with regular spacings the damage by crabs becomes very serious 
and makes the results unreliable. Though the cutting of the plant 
by the crab is done at just below the water-level, the stubbles can 
shoot up if it is an already established plant. 

Contfol vieasuTes .— Gonfcrol measures consist of both keeping 
the fields well-drained and destroying the crabs either by catching 
them or trapping them. Just at the commencement of the season 
when water is first let into the fields, the big crabs that remain 
inside deep holes come out. Small boys and girls employed at 
this time are able to catch hundreds of crabs. Some of these are 
gravid females about to liberate the 300 or 400 young ones which 
they carry in their abdominal flap. Catching them at this time 
certainly helps in keeping the crab population down within limits. 

Trapping the crabs has also been tried with success at the Adu- 
turai station. The trap consists of an ordinary wide mouthed mud 
pot buried in the corners of the fields with its mouth in flush with 
the level of the field. The pot is baited with two handfuls of rice 
bran which can be renew^ed every alternate day. The smell of the 
bran attracts the crabs which drop into the pot and are held cap¬ 
tives there, the sloping convex neck of the pot preventing all means 
of escape. The crabs caught in the trap are removed daily and 
destroyed. The dead crabs put into a pit and covered over with 
earth, rot and form useful manure. Usually five to six traps may 
be sufficient for an acre. 

The two methods, catching and trapping have been compared 
and though trapping may be cheaper, the catching is probably 
more efficient. It is in the catching that a large number of 
gravid females along with their young ones get destroyed. Catch¬ 
ing is done by young girls and boys who are too young to do any 
other work in the fields and they are paid not more than two 
annas a day. After the planting is over, women coolies who 
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have no other Avork, (‘iiii also ho <on|!lo\o<l. Trapiiiiig roay 
employed with a(lvaiita<4'o uhe'To jinonilt* lalHjiir is i‘iilier" not 
available or is exi.)ensi\'ts 


Besides ti’<‘i[)s ii trial with poisons was aL-.u oondiioicd ai [||i^ 
station. Caleium <tyani(i(n a small (|uanlit\ oi' h diopprd into rarh 
erab hole and closed with wvi mud provc'd ('iTrciiNo if) killing tho 
crabs but the metliod inv<vlvtal (‘ortsidiU'ahlo \\a>io nt timf* and was 
also very expensivto Inhere was a!?^) tfie ri<k in ItUfm;; ihr o()«>l}rs 
liandle a,, daipn'orous poison. 

At the lireedin^n" stations in port inns wla-r** lisr- ninst wilualdc 
families are plantiai, (‘oolie.s a,re tauployod a ■ (mui ih,. plantiu" 
is over to catch crabs wbetlau' the\ a<*(uall\ dt) tli<* (iantae<‘ or imt. 
just as a sort of jirtaanttion. d'h- damaca* In tran-plann«d cro'* 
occurs soon aft(n* planting-, and wlimi on<-c th«* srrdinic aia* well- 
establislied and l)(‘p'iri to [iroduco tilh-r-- tbma' i iim n k n| dama!;»- 
by crabs. 


Rats .—ddiis is anotluu’ serious pest on rior It ;ifi;it-k-* holh thr 
growing crops and tbt‘ harvested and .-dta'od ric«*, Ida* rat dor- 
damage to tlie field (a*ops principally wbon i hr rarhrad aiv Inrm 
ing and the damage is often attribnted wrongh to tlir t-jt snakr 
which goes after the rat. dda* <adti\ator by (dten killing I be .makr 
is remo\dng onoM)f tlu^ imiiortant biobgicaU methods at cuuinA ovrr 
the rat popuhition. Hometimes the yonng; growing plant r, ai-u) 
attacked and one can see in the hunow - phmi) ot illr Itmdrr -.lio<»i ■ 
of rice plants, ddie rats that do damage to rirr rfnp ni the ftrld 
are probably semioupiatie ami llir\ |i\,‘ and brrrd m ila* iirld 
hirn/ls. They are found to jump into t!<o wain-, wvitn and reap.* 
when burrows ave distnrlaal. Idaw la\a‘ tfirtnotr bmiow.- witli 
a number of exits. While the burrows can hr «*a il\ mado out 
by the piling of the Irtish earth ai the opt/nint;.- wlcn tbr rrop has 
been ha»rvested, it is rathei’ ditfuadf to makr tlirm uuf \\ hm llr 
crop is growing and tluaa^ is water in the firhL-. 

diie usual contiol inddiod adoptrd eiaea.'-t^’ ni taraeune pi'idr*^-- 
sional rat-catchers who dig; out tin* Ijurrour and kiil fir rat^. 
piese men easily h)cate th(‘ luirrows ami I'ai run and (b- flown 
from the top with a poinhai stick and thr momrnf {!ir\ f’-r a rat 
they strike it with tlu^ slick and kill it. U n; waw raivK thai'a 
rat once located escapes their hands, dda-o men a‘rr nmallv paid 
at so much per rat caught and them is no doubt that siadi <‘atehmo 
tends to alleviate the rat nuisance, ddino is, howawfag ma* ohilb 
culty witli regard to ilu' eatehing, naimdv, tie* bund iiavr fr bf* 
repaired and set right again after ihc‘v laivr luon <lm>- uo tdr 
catching the rats. ' ^ 


Kloi. • In- wldcdi ca.knum rvanide dust is 

mdlp T f tm ag-annl rat. at Adufurai. 

wdierever iliey won* found imndf* the 
use of the purn itscll wus not helpful in comphtely .miga-nu 
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the rat nuisance. During the rice-growing season, the burrows 
are not easily nuide out and during the off season when the crop 
is off the fields, the bunds crack and it is impossible to make the 
holes air-tight, when only fumigation could be effective. 

Poison baits are also tried in some cases but they cannot be 
said to be a great success under field conditions. Digging the 
bunds and destroying the rats though comparatively more expen¬ 
sive than other methods is certainly the most efficient. 

Birds. —Birds, particular!)' sparrows, sometimes do considerable 
damage to ripening crops in fields. Usually crops grown out of 
the season or very early rices that come to flower much in advance 
of others are subject to bird attack. The only way to meet the 
difficulty is to scare awaiy the birds by cooly boys or by means 
of any rattling device. 


Pests on stored grain 

Rice ineevil {Caiandra oryzae). —This attacks both milled rice 
and unshelled grain. The larvae easily make tlieir way through 
the husk. As the eggs are laid inside the grain first, the grub 
feeds on the kernel and after attaining maturity comes out of 
the grain. The damage due to this insect is particularly serious 
in the finished rice ready for human consumption. The presence 
of the weevil in white milled rice is accentuated by the close 
proximity of lower grade broken rice and rice bran and therefore 
these should be stored away from the milled rice. 

The red-flour beetle {Tribolium castaneum) is a common pest 
attacking several stored grains including rice. The elongate white 
larvae are found in the infested material. 

The rice moth {Sitotroga cerealella). —This is a small shining 
insect found flying in numbers inside infested granaries and caus¬ 
ing damage to stored rice In husk. It is the caterpillar of the 
moth that bores into the grain and turns it into chaff. There 
appear to be varietal differences with regard to the attack by this 
pest. Glutinous rices and rices with golden brown glumes appear 
comparatively to be more susceptible than others. 

Control. —The above insects breed and multiply so rapidly 
that all the different stages are found on the same material, and 
once infested, the material is greatly damaged in a very short 
time. The pests also get dispersed when infested material is 
conveyed from place to place. The effective measures for 
controlling these insects are thorough cleanliness and proper drying 
and cleaning of the material before storage. The material must 
also be examined periodically and dried again if the storing period 
is long. 

Even after general cleaning of all the receptacles used for 
storing and keeping them closed, the infection may come in as there 
may be minute eggs or larvae which might escape notice during 
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cleaning and drying imd get limit ijilicd in course of t iim-. l'’umiga 
tion of the store-houses or rcccjitaelcs with i-aiiinu -tii suiplmlc lias 
been found to be very eiTci-livc. 'I’hc usual doi-e is <iuc ounce of 
the liquid to every J.o cubic I'cci of space enclosed and the pcrioil 
allowed is 24 hours. Since cariion-ld-sulpidde i- ;iu inllanniiablc 
material precautions must he laikeii nut to laio' any lire or naked 
light near the fumigated (diamber for some time. 

As a preventive measure against the rice moili. a iiiin layer 
of dry sand may be kept on the top of the him ’I'be motlis liiat 
emerge out from the grain Imrrow llimngh iJie.saiHl and conie nut 
but cannot get inside to la\ eggs in the gram ami ibn , luriher 
multiplication is (•ojdi'olled. Small samples id' g'.rain stored iu 
bottles in laboratories can bo kepi free by putting a iiaptbalcnc ball 
inside each bottle. 


Dineancn of rice 

Blast disease.~Com[KU\H[ to otbor <Top.s. the number <d' dioea,,e,-, 
which rice is subject to, must he considered relativeU i'es\. jg 
far the most important disease of rice in South India is'tlie ‘ Ida-i'’ 
disease caused Iiy the fung'us Pirienlarin ortj-.ae i h'ollai iii>ni in 
lamil and aggi tcgtdai in llidugu). M'lus (li.sease is known in almu.d 
all the rice-growing countries of the world. In its 1 spiral forni it 
IS the disease of the joints of the slalk. When the attack i,, in 
young plants, characteristic firown spofs with a.di\' cm eeidres 
appear on the leaves. In enurs(' of time, the spot.- In eon'ie km/er. 
join togethei and fintilly tiie whole leal turns hroun and .diriod.s 
up. In older plants, tlie leaf spots do not .-pread .o rapidh but 
the attack is more severe, at the nodes, ami in Mwere e.mes the 
fungus attacks the ‘neck’, i.e.., the spot where the .-taik panes 
into the axis of the earhead. In stud, et.ses (he umim. an- po<,rlv 
developed and the earhead breaks oil' at (be (ii.nas.al spot. In a 
badly infested field the entire crop lais fda, led anjieamnee and 
the loss caused is indcial very great. 

^The fungus IS propagated tliroiigh its spore-, ami mveeli.-d 
thi-eads. In a dry condition, the spores have hern hmnd to tvmam 
viable up to six or .seven montlis, a period Mnileionilv Ion- to 
bridge the gulf between tw-o succe.ssive rice crops. I■:^perienee -d 
Coimbatore goes to show- that (lie disease oeeims M-ar ailor ^.-ir 
m a previously infe,sted field provided a variety ei.p, ihle i. m'ned 
init._ The fungus is .spread from plant to plant tlumml. il.e a-ouev 
of wind and ram. Infected .straw and ;-hafr are rmpomihi;. bi,' 
the_dispersal of the fungu.s to nmcli greater di.-tanees while infected 
barriers.^*^^^'^*^^ through hunitm agency, etirries it aero.-o; ;,ll 

Under South Indian conditions fhe outbreak of (ho disea-e A 
closely linked with the weather pi’cvailimi' durimr <1 ’ 

Tte Bpora«« natoe of the outbreak ami "(he ra,,Tdit;'’„r i,, 
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not admit of any preventive or curative measures. Spraying with 
bordeaux mixture may control the disease in the nursery but is 
impracticable in the transplanted crop. 

Intensive studies have been carried on to determine the relative 
resistance of several varieties of rice to this disease. These showed, 
that within certain limits, the early maturing varieties had a 
relatively lower percentage of infection, but there was a wide range 
of variation even among varieties of approximately equal duration. 
Various morphological differences among varieties like the size 
and inclination of boot-leaf, the degree of emergence of the ear, 
the type of the panicle open or bunched, etc., appeared to have 
a 1 elation to the intensity of infection. Another thing that was 
noticeable w^as that portions of crop situated in an extremely 
fertile patch characterised by excessive vegetative growth showed 
relatively more infection than in other portions. Application of 
nitiogenous manures is also found to induce susceptibility to the 
disease. 

llie only metliods of combatiiig the disease appeared to be to 
avoid growing really susceptible varieties and to breed specially 
resistant varieties. The knowledge that varieties like GEB. 24, 
Co. and Co. 4 are highly resistant to the disease has been made 
use of in making suitable crosses between these resistant and other 
susceptible varieties and the results have shown great nromise 
as already explained. ^ ^ 

Rice foot-rot {Thoor azhukal noi in Tamil and Adugu kitllu 
in Telugu).—Another serious disease of rice is the foot-rot, caused 
by a fungus, Fusarium Sp, This has been found in Godavari and 
Coimbatore. The disease resembles in its effects the ‘ bakanae ' 
disease of Japan and ‘ man disease ’ of British Guiana. 

When the disease attacks the seedlings, the damage is very 
serious. The disease causes paling of the leaves, elongation of the 
stalk and in course of time the entire seedling dies. Seedlingt^ 
may start dying from as early as the sixth day after sowing. In 
the transplanted crop the damage is not as bad as in the nurseries. 
The most characteristic syinptom in the transplanted crop, is the 
appearance liere and there of tall lanky tillers, shooting up con¬ 
spicuously above the general level of the crop. The abnormal 
elongation of infected tillers appears to be due to an accelerated 
growth at the expense of lateral dtwelopment. Plants which show 
this sympton invariably sliow fungus attack at the collar region 
and die within a period of two to six days. Another symptom 
associated with the disease is the development of adventitious 
roots from the nodes above ground level. No earheads are formed 
as a rule. A few that may be formed are chaffy. 

Observations have been made with regard to varietal variation 
in resisting the attack of the fungus. They showed that none of 
the varieties examined were absolutely immune to the disease but 
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J 1 (nvIlnioL' 11 it 


I tfa }\!M 


ol' iv-i.iiu,,.,. 


variefciil diiierence.s ranged I n an t h(‘ xcr; 
to almost total snscepi ii)ilit_y. 

Since the studies on ihe liirimis hav,- r\i,ie„r,- i!ni (I, 

disease IS pniiiarily sc.-il-lKinie and lliai .•..vdliim,-, ml.. 
the period oi terminal ion, \ariniis .^.ed iivaUuenj I.'m i '' 
to control the disease. Though nt Ih;: 1 '7' 

.showed Jess disease ihan the cunlrols, lonual,,,. h'ui u'li'V' ,"!' ' 
sulphate, cere.san, ujisiiIum, senesaii and ..raia.vi,, , '7'" 

preparations) randiiced eonvincim.' roMilis (H i!, ' “ 

granosan are used in the drs lorn, and Imn,-.. tl .'.'n'''''''’"'"' ''i''"* 
even it the treatment is dune hefuiv the .Ma-in ! ' 

not affect (ho germination ol' the .se.-d. Moi-.mim'.). u?'’ ' '"'j 
advance the possibilitie.s of re-i,d'eciion tlu-omd, u.l iod 
etc., are ehimuated. 'riieiv are snoe:-.! . ,'''‘-''"‘•■in..-., 
can be used to treat the .seed ilionm.ddv. " 

m urii.iar d’nUi . , 

Telugu).-This is known to oeeur in ali ne'e • r ■ U 
a serious disease in Janan and oCfi.t, v. .• • 'i ' I"' 

‘fixture is resorted to. ''''"h '-cdaan, 

I.. .. 

of tho uecka, lu.ilos ami -fl 

»..a H.ey do aot erne,'it i,'™, „l’' . .. al.,.m,l 

.... 

medium for the saprophvlie d7 ■ h.rmnm (hr 

.spores blown about, serve as a seem ,"1'!.^ ""V 

The fungais is not viru .. 

weakened b3i other causes Th'l mdi 

except destruction of infect,.d sfuhl l'' “i 

infected crop. ' ''n;.. ...-d fn„n 

Sderotial disciis-e (iS'r/cr,///// 

ol rice caused bv a fungus ‘“'!f-<trK 'Phi j ^ 

iiot known to cau.se any ’ I’"*- and' ■ 

disease escapes the aftentl, “dainapc to ||„. ' 

wi.® the i„h,t„d,if",,'i"' ... jt: 

t.y the peculiar form of ‘ ([il IVom i|„, , 

mime. Infected eul r.s lur ' "f ■ 

Jveloped and the gin ne7 “'“1 '’i" 

the localitilflo '“o m ino.sf r-asc.- 

iliv 


pl.'infp 

'*« »n? n ft 

nnn 


C 11,11*.., 

„ Hit' ifiiVrlirii 

thebcaBie"r;,;“sr?v'"- .. 

in the eealm iTiT ... ....h-rii : ih .'f .. 

.develops mostly in ^mte 1 ’^^‘*fd''•o.afdl,^s "I'P-nr. 

in well-drained'-fields * ■ ogged locaJitic.s lu,,' ■ 'u.-rasi 


nof in li, 
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I he sclerotia of the fungus are capable of living in the soil for 
several years but the question of application of chemicals aimed 
fungus is out of consideration for a crop like rice. 
V hile the permanent method of controlling the disease may be 
yy bleeding lesistant varieties, tlie following precautionary methods 
may be adopted. The infected plants as soon as they are noticed 
may be removed and burnt. The planting may be done thin to 
prevent over-crowding. The infected straw should not be carried 
to uninfected areas. 


liaise smut of rice {UstUaginoid virens) (Nel pazharn, Tamil 
Van pandu, Telugu).—This is known to occur throughout the rice 
areas, and is characteristic of a bumper crop. The life history of 
tne fungus is still not known. Even very severe cases of attack 
wnen estimated did not amount to more than 1 or 2 per cent, of 
the total earheads and even then only a few of the grains are 
affected, the rest remaining normal and healthy. 


Ill the affected earheads, some of the .grains are not formed 
but swollen masses of fungus tissue, yellowish first, turning dark- 
brown later, fill in the cavities between the glumes. The yount^ 
ovary is invaded by the fungus at an early stage in its development 
and IS transformed into a hard mass. 
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Cost of Peoduction 

riie agriciiltural practices and the acre yields obtained vary 
so miicli irom tract to tract in the Presidency that it will not 
he possible to compare the profits realised from rice cultivation. 
Iliere is not much variation in the methods of cultivation, and the 
chief differences in the cost must, therefore, depend upon the 
standard of cultivation and the cost of labour in the different 
tiacis. One of tlie cliiei items in the cost of cultivation will be 
that due to manures and manuring. This again may vary from 
practically nothing to as much as Es. 15 to Es. 20 an acre. In 
tracte where bigger acre yields are obtained, some money is usually 
spent on manuring or it may be that because some money is spent 
on iiianuriiig greater yields are obtained. The question of expense 

oil manuring also depends upon the size of holding and the nature 

01 tenancy. ° 

It IS not possible to obtain reliable figures from private culti- 
cultivation. In large holdings the owner 
accounts, and in very small holdings the 
of th^kL members of his family contribute to most 

rL no cultivation. Small cultivators grow 

to live unor'^Tll??' them but because they get some prolce 

vulhuT^wifS’^nf production relative to the pre- 

ol)tuin in the neighbourhoS o^/ 

attention is paid to cuhhatS^ JJ Generally better ~ 

stations and toe vieWra -i a Government 

given below represent the cost Wtmnately higher. The figures 
(112 lb.) of grafn in husk in the S hundredweight 

the present depresTion td when 

Cost of 
producing 
1 cwt of 
paddy. 


station. 

Year. 

Yield per 
acre in 
lb. 

Cost Of 
cultivation 



per acre. 

Faiur 

.. 1927-28 

1932-33 
.. 1928-29 

1932-33 
-. 1928-29 

1932-33 
• • 1928-29 

1932- 33 
». 1927-28 

1933- 34 


RS. A. p. 

Samalkota ,. 

.IWahasti (semi-dry) ., 
T^Ilparamba 

3,094 

3,094 

3,000 

3,000 

2,000 

2,000 

2,000 

1,800 

4,100 

3,472 

65 13 5 

46 5 9 
69 6 2 

49 0 1 

50 3 7 

31 4 I 

55 15 7 

42 1 e 
79 10 10 
T4 8 0 


^S. A. P. 

2 6 4 
1 11 0 
2 8 2 

1 13 4 

2 12 8 
1 12 0 

3 2 2 

2 9 11 

2 3 0 
2 6 6 
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■ which includes, preparatory cultivation 

including planting, manuring, seeds and sowing, after cultivation, 
imgation, harvesting, threshing, etc., is found to vary from Es. 56 
at laliparamba to Es. 80 at Coimbatore and the cost of producing- 

R Trn'v ^^"®^/aried from Es. 2-3-0 at Coimbatore to 

Ks. 3 2-0 at Taliparamba. It shows that the g-reater the cost of 
cultivation, the larger the acre yield and less is the cost of produc- 
tion. The prevailing market rate for the grain varied between 
Es 5 and Es. 5-8-0, so that the cost of production comes to nearly 
half iie value of the produce. The lower the cost of production 
relative to the value of the produce, the larger must be the margin 
lett for the cultivator to meet his expenses, as rent on land (if he 
IS a tenant), assessment, interest on investment, etc. 

After 1932-33 the cost of labour has gone down and hence the 
cost of production ako has come down relatively and it varies only 
from Es. 1-10-0 l;o Es. 2-10-0 per cwL. of grain. The figures from 
the difterent rice stations, Coimbatore, Maruteru, Aduturai, 
Pattambi and Berhampur for 1933-34 vary from Es. 1-6-0 to 
Lvs. ‘^14-0 for the single crop and between Es. 1-9-0 and Es 2-4-0 
for the double crop lands. u 

The Deputy Director of Agriculture, VIII Circle, has collected 
ngmes loi the cost of production in rice from six ryots in the Salem 
district prior to 1930 and they are given below along with some 
figures collected for three other centres in South .Eanara, Vizaga- 
patam and Bellary, by the respective demonstrators 


Salem 

Bo. 

Bo. 

Bo. 

Bo. 

Bo. 

South Kanara 

Vizagapatam 

Bellary 


_ In Salem for -which figures are given, rice is grown as a well 
iiiigated ciop and the cost of cultivation is nearly double that 
given in the first table. Nearly a third of this figure relates to the 
cost of lifting water. The cost of producing one hundredweight 
of rice_ in husk by well irrigation is more than double that by flow 
irrigation and even then there was left a safe margin for the culti¬ 
vator to mecit his other expenses from, as the price of grain was 
high.^ With the present price of rice, the cost of production by 
well irrigation should almost amount to the cost of produce, leaving 
no margin for the cultivator. The figures given for the other three 
centies compare la-vourably -with those given for the Government 
stations. 



Yield per 

Co.^t of 


Cost of 

Year. 

acre in 

cultivation 

producing 


lb. 

per acre. 

1 cwt. of 





paddy. 



BS. A 

P. 

RS. 

A. P. 

. 1930 

3,420 

110 6 

0 

3 

9 6 

. 1930 

2,588 

105 14 

0 

4 

10 9 

. 1930 

3,150 

123 8 

0 

4 

6 0 

. 1930 

1,688 

67 6 

0 

4 

7 0 

. 1930 

2,250 

79 7 

0 

4 

10 0 

. 1930 

2,828 

76 3 

0 

3 

14 9 

. 1930 

1,885 

40 6 

0 

2 

6 0 

. 1931 

1,968 

27 15 

0 

1 

9 6 

. 1932 

3,600 

38 15 

0 

1 

3 6 
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l/ijni- .pADDr Seed and how the hyot way keep it pure 

I:or iiiaiiv years tlie ‘Department of Agriculture, Madras, has 
Iren distributing pure paddy seed, but the demand has almost 
always exceeded the supply. If cultivators were alive to the 
ior iiiaintaiiiiiig pure seed stocks, it would not be neces- 
tor them to come Iback to the Department of Agriculture 
years, for fresh seed. The Department of 
- eiiciihure vill never be able to supply fresh seed to all those who 
a|i|) \ and li mure people wlio have once had a supply would look 
Sitei oieii own seed^ stocks carefully, the department would 
Hieii ije ai)le to distribute its stocks to new applicants each year, 
Mj the improved seed wmiild spread more quickly. 


- liie seed means pure crops; pure crops mean uniform germi- 
i f riln leading to uniform growth (all the plants 

inuerlierl * dowering together, ripening 

Attacks of disease or pest so common when patches of 
i; am, npm, „„e afte, the othet L reduced to a tat 

bis at Lrlw h® simple as possible and there is a minimum of 

:iA - c- Td: rstt 

reetns:; - s-- lir, 

Foir impurity arises — Seed-beds .—These mav j 

either wet or dry. Altbnno-V. /I--,- „ V n 1^® Prepared 

tages in some districts and'" mav certain advan- 

fruitfal source of mixtu’re of seed TSitt *dey offer a 

on ground intended for the drEnuS v ®0“moiily tethered 

as fodder. As this straw ba« i,? fn rice straw is used 

thre.shed, it usually contains’ odd |:aTnT'’and''^th^^^’ 

‘theiiiselves in the o'round anrl ’ these may easily 

'iuent nursery seedlings. If the naddvV • *^® ®^hse- 

stacked on the fields, there feeding 

'\“y destroyed' by the naS t 

aliernate layers, common in J hemp hav 

pat the stack heats Vto hist the good i 

danger of stray grains sprouting. ^ ^ ^’“d minimises the 

Sweeping.^ from the threshino- 

;;»»-.>cnes. Though the idea added to the 

»f the 4 ““y It® ‘0 inorea,^ 

SO to improve its texture 
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and fertility, it is a bad practice. These sweepings are full of 
stray grains and probably contain weed seeds, seeds of other 
plants, diseased chaff, etc. They are much better burnt, and the 
ash then becomes a useful manurial dressing. 

In the dry seed-beds of Malabar, seeds of the first crop shed 
in one year are liable to remain and sprout in spite of all precau¬ 
tions. riiis is a difficult question as it is often impossible to 
obtain water in time for first-crop nurseries and dry nurseries 
become a necA^ssity, Stray seeds of the second crop do not appear 
to cause trouble, and if the nursery for the first crop is laid down 
in a field that was growing the same variety in the previous year, 
tiiere is no particular danger in the “ voluntary ” seedlings as 
they are identical with the mass. The remedy here lies in using 
one nursery for tlie saine variety, year after year. If this is done, 
much of the disadvantage of the dry nursery disappears. 

In deltaic tracts under canals or channels where advantage 
must be taken of the first flood, wet nurseries are commonly sown 
all ovei the tract at the same time. Usually corners of fields, or 
lelds in compact blocks, are taken, and field-to-field irrigation is 
the rule. As every one is clamouring for water at the same time, 
ri<) jirecaritions are taken against washing seed from one field to 
another-. It all the nurseries are of the same variety, the damage 
due to such washing away of seed may be slight; but as all 
varieties may be sown together, in contiguous nurseries, mixtures 
•are bound to occur. The remedy is easy if the disposition is 
planned beforehand. ^ The position of the fields that can be used 
as nurseries is fixed in relation to the source of water, but what 
IS usually at fault is a lack of system in separating varieties Where 
niirseries are Taisecl_ on a large scale and the seedlings are sold to 
other ryots at varying distances, the danger is minimised: when 
the nuresnes are necessarily small, a, little co-operation amongst 
die cultivators along the same channel could prevent any danger 
of mixture. 


In liroadcasting seed for tlie nursery, or where transplanting is 
not practised lor the mam fields, the ryot usiiallv likes to get into 
every nook and corner of the field and to sow each small field 
channel, and m his zealousness a little seed is blown over the bund 
or IS washed along the drain into the next field. This is another 
common source of mixture and the remedy is to discard border 
seedlings in a band at least one yard wide all round the field 
These border seedlings may be used for transplanting into fields 
that are not intended for seed, but for seed purposes only those 
seedlings from the centre of the nursery, which are beyond susni 
cion, should be used. “ ' 


In cashes where several small plots of different varieties are 
sown m the same nursery, the little patches of different seeds 
are demarcated by clods of earth or twigs lightly .stuck into the 
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ground. These are easily moved or washed away and the confn- 
'•"'i vi.irli re>uk^ is a certain cause of mixture. The same condi- 
lioii arises when surplus seedlings of different strains or varieties 
life ^transplanted in plots along with the main bulk. The plots are 
updiii demarcated by mud lumps. The remedy is to use some more 
periiianeiit boundary such as a field drain or a bund, and the 
importance ol leaving a reasonable space between nurseries of 
tiihcreiit soits^oi seedlings cannot too strongly be stressed. It is 
riui^u vuste of space. It is an insurance. A space of two feet is 
ijuite biifticient in a nursery, with reasonable care, to minimise' 
tile danger of mixing. 

(particularly on the West Coast) deliberate mix- 
iBg 01 ^-eed of similar varieties goes on, as this practice is said to 
minimize seasonal effects and ensure at least an 8-anna crop in 
<aa seasons. It may. But a maximum crop is never attained. 
J.iaifij.ies ol tins custom are vettuvari and vattan in palliyal lands 
hnd"" ST’ ^eluthankazhama and ary an in do4le-crop 

t ? H-aT t Nor is it certain 

tiitit the custom has much to recommend it. 

‘'‘aspianling. the 

IS iiuutedly cultivated and some seedlings are renlaced 

are gimwn several vSieties 

iiises where this Af*p-nrQ" ^ source of contamination. 

seedlings is lessened by the extra attP^K^ contammation by stray 
nurseries. ^ me extra attention that is .given to the 

nurseries is notfo sTu^the cSe ^ 
--aiiable the best mXd ofcleSn/uT ^ 

bounng stray g^ain is to plough Sd feTn w t "fP^cted of har- 

■I week should be allowed so that allTefT of at least 

nate, and then the ploiwh should ^ chance to germi- 

-11 -on decay and ?ha tnfTif rroved^ 

Pniii.vp/antaf/oi!.— Bieids tn Ka ,, j ^ 

bo freed fromXd ft'’ *ouia. where 

plouglung in the seedlina« m oy germinating the Wj 

practiciiWe nxW iif i t for seed-beds fpi.- ^ - ^ 

the portions set aside J^/sTeT’pSpi*,^: P^’^^'^-larly ^LpoTtan^^^ 
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One nursery may be sufficient to plant up the holding, and 
seedlings froin another nursery—and quite possibly a different 
variety are frequently used to fill up fields- without leaving any 
space or boundary. This is unfortunately, only too common in 
the mitial stages of trying the strains from the Paddy Breeding 
Stations. So heavy is the demand for the seed that applicants 
usually have to be content with only a portion of their demand. 
This means that they must fill up their fields with other seedlings', 
but in the process the dividing line is not kept and the whole field 
is harvested together. jLhe result is almost certain to be a mixture 
of types. The remedy is simple and consists merely in separating 
the different types by drains or bunds, and harvesting and thresh¬ 
ing them separately. 

Another result of this mingling of types in the same field is the 
possibility of natural crossing occurring among the plants where 
the two types meet. The seed of that generation will escape detec¬ 
tion, but the plants of the next season will show a “ degenera¬ 
tion.” The remedy lies in discarding (for seed prrrposes) a border 
of at least three feet in each type, i.e., a band of six feet where 
two varieties touch. This grain is saleable for food but the seed 
grain must be harvested and threshed separately. 

How natural crossing results in deterioration may be explained. 
It must be common knowledge to all who deal with rice that there 
are enormous variations in the characters some of which follow the 
mendelian inheritance. As a rule, each paddy flower is closely 
self-pollinated, and by the time the six anthers and the two 
feathery stigmas are visible, pollination has been effected. The 
anthers may not, however, shed their pollen until five minutes 
after they appear, and in very unfavourable conditions, such as 
dull weather, the anthers and stigmas may be outside the glumes 
much longer without pollination occm-ring. It is therefore obvious 
that there are distinct chances that pollen from one plant may 
find its way on to the stigmas of another, and so effect a cross. 

_ In fields growing different varieties side by side there are possi¬ 
bilities of such crossing occurring on the edges where the two varie¬ 
ties meet. Suppose a variety, red sirumani of Tanjore, was grow¬ 
ing next to nellore samba and pollen from the latter fertilized a 
stigma of the former. There will be no external evidence. The 
grain will set normally. If it is sown in the next season the result¬ 
ing plant will have red sirumani type of round grain and will be in¬ 
distinguishable in this respect from others. In the second year the 
case IS quite different. The first generation Fi plant may have 
produced 500 to 1,000 or more grains. If 500 of these grains are 
sown and they produce plants, there will be approximately 375 
with round grains and 125 with long nellore samba grains. In 
future years there will be a constant splitting of the hybrid round 
type in the ratio of three round to one long. It is therefore obvious 
that contamination due to such crossing may escape attention in 



Handbook on Bice in Madras 


:iA- i:v< \eai\ but, once established^ it is extremely difficult to 
arrr.’.r. As it may occur every year,round the borders of fields,' 
the remedy sliould be obvious—^grain for seed purposes should 
:5/vays be tnkeii ironi the centre of, the field away from all danger 
el conmioinatioii, and it must be threshed separately and treated 
earefiilly at each stage to ensure purity. 


The advantages of transplanting over broadcasting are many, 
but ijiie that is not often thought of is that there is much greater 
control over the mixing of strains. If seed is broadcast in a field 
which ah’eady contains stray seed, both the broadcast and the stray 
seeds will grow up together and there will be no chance of separating 
the mixture. If, however, this foul field is used to receive trans¬ 
planted seedlings, there will, from the start, be a difference between 
the seedlings already equipped with leaves and stray seeds that may 
e\eiituall\ sprout, and therefore it is easy to destroy the stray 
iugs. The extra space between seedlings of a transplanted 
crop makes this separation still easier. 


li a pjitcli of transplanted or broadcast crop dies out from any 
cause, e.g., a waiter pocket resulting from faulty levellinoq crab 

nursery is empty, it is better to pull out 

bn- S. T '"T "P g^P® take seed- 

® nursery about which little is known. 
Exdian,^e ol seedlings is very common in some of the larger deltaic 
tracts and is the cause of much mixing ^ 

iiicl^nf naturally wants to use every square 

But for .seed^ purposes ro^^duT' ™ rogning food crops, 

the operationyitifie-s all itT at LlnSrnfpul^y 

ing the wholeky uproot- 
the vegetative portions with a s&le is t^,^tting off 

will send up secondary tillers (ratoons! wh' plants 

growth and may matore with the m ■ hurry through their 

It is not a'diffiedt pro^2raL''?nktdh?h *ke gTowing period, 
to do the work. There is no ke trained 

should be done as the difference in or which roguinc 

imre obvious at one stage than at snrA^ plants may be 

t>on hybrid may rush throuS L Ltf ^ genera! 

y Its extra height and vigour in the firsTmonth!^^ Au°e^riy 
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term variety will be obvious immediately it shows signs of flower¬ 
ing and may easily be spotted amongst the bulk of flowering. As 
a general rule the pre-flowering and flowering stages offer the 
greatest chances of noticing differences. 

Generally speaking rogning need only be done on plots intended 
tor seed. It is always better to do too much than too little and 
about one-fiftieth of the holding should certainly be treated and 
tins must be done every growing season. 

Threshing. The threshing floor is perhaps the most obvious 
source of contamination. There is no need to advocate expensive 
floors of stone or cement as the ordinary mud floor can be made 
quite serviceable in the way common to the country-plastering with 
cowduiig. The chief disadvantage of an earthen floor is that 
it develops cracks. These should be attended to at once, as they 
are a source of loss as well as of contamination. 

In some tracts high land for threshing floors is very rare. An 
ordinary field is then used and this should on no account be put 
down later to a nmsery or should seed bulks be raised on it. The 
dangers of using it as a nursery are that seedlings sprouting from 
stray grams are liable, on transplanting, to find their way to any 
pait ot the holding and so get hopelessly mixed in. Such a thresh¬ 
ing floor should, therefore, be chosen only in a field used for raising 
food crops. ® 

In some districts, because of the shortage of high pieces, thresh¬ 
ing floors are used by several ryots clubbing together and these 
source of contamination. Different varieties are 
all tnreshed out on the same ground and mixtures, which must 
inevitably result, thus find their way into the grain of every ryot 
and the owner of the field suffers most. It is impossible to i;op 
this system, which is dictated by necessity, and the only remedies 
are to thresh out seed stocks separately, and to insist on perfect 
cleanliness (by sweeping after every lot is done, closing up cracks 
immediately with mud, and by giving the whole floor a further 
coating of cowdung). 

Gram intended for seed is often taken out of the bulk after 
all IS threshed. This is a hopeless state of affairs. There are hun- 
&eds of agriculturally different types of rice, but it is not possible 
to distinguish them all by their grains. Therefore it is not possible 
to separate them m the mass once they are mixed. The onlv 
vfay of ensuring purity is to stop them getting mixed in the first 
place. Thus there is only one satisfactory way of saving seed and 
that IS to grow a special plot for that particular purpose. If onlv 
one quarter of the ryots cultivating rice could be prevailed upon 
to grow special seed plots, the difficulty of supplying enough seed 
o go round jvould soon disappear. Seed plots should be threshed 
first and, where possible, they should be hand-threshed or trodden 
under foot by coolies. 
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"Winiiowing should all be done in one place as far as possible 
to avoid the distribution of grains that may be light but would 
still genninate. In a high wind these may be blown about the 
floor, into the fields, into the heap of threshed grain, etc. Hence 
the importance of protection from high winds. 

In Malabar practically every cultivator has his own threshing 
floor and here the difficulty is not one of the common ownership 
but rather that one man may deal with a number of varieties. All 
these varieties are threshed on the one floor, advantage being taken 
of snatches of sunshine, and with very little cleaning' in between. 
Hie remedy here is obviously a closer attention to cleanliness. 


Seed (hying. iPrequently along the border of a roadside-village 
one sees_ grain spread out on a mat to dry. This may be food- 
gram oeing dried for pounding but is often seed-grain. Undoubt¬ 
edly the drying is necessary but the care taken of it bears no relation 
to ns value. A properly cowdunged floor with a certain amount of 
privacy otters better facilities than a mat in a public highway. The 
mat IS likely to catch grains in its meshes and these grains may 

t ^ dried. The mat is considerably 

iiipioved if It IS washed over with a thick suspension of cowdung 

and holes; but 

whatever other precautions are taken, the grain should be kept 

coiSriofS »' 


Storing receptacles called into use for 

bamboo’P®*®’ “^d bins, 
of straw t-sv'sVs or straw twists, pattarais 

and imeSs Thu’ ^^ch method has its merits 

hold ■, ^ grinnies are convenient for filling and they 

it is used t e 1 . ‘“.'’fy “ '>'“”'1 i- ‘l>« Vtg 

of transport and temr»f ^^ convenient means 

nor isTdaiiri-nof^ "o* or rat proof, 

of stored grain ^ The ffunn'v damp are the worst enemies 

for storage, and it has" many dfs'Svantaais receptacle 

replaced. Again the mavim T ™likely that it will even be 
sionallv spread out on a Ann ^ ^^eanliness. If the grain is occa- 
done to kLp the o^ain if f bright sun, much can be 

cure for Btor^agrilfs! Mud light is the best 

proof by a covering of eowduno- be made insect 

etc.), made of strawnwistHra bmM ^®®®PiacIes (pattarais, 

after use, but their danger lies required and dismantled 

by half-threshed straw of another variefr^^^ff^T 
the Godavari, like little houses aro n granaries of 

eaeli year before new produce arrlJl ^ 

‘“i'Se ma new thaStag ‘Sy 
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Germination test. Before any seed is sown it is an excellent 
practice to conduct a germination test. If, for instance, it is known 
that a sample will only germinate 50 grains in each 100, it is clearly 
uecessaiy to double or even ti’eble the sowing rate to get an even 
stand. As a matter of fact seed so bad as this should at once be 
discaided unless it can be improved by further exposure to the 
sun. But an &0 per cent, germination also needs more seed for 
sowing than a 99 per cent, germination. Bad samples are easily 
round out in this test. A sample of which the seeds germinate all 
together on the same day is good, but some samples will spread 
out over a number of days. The disadvantage of this in the field 
is obvious and may often be avoided by further drying. 

A simple germination test may be carried out on 100 grains 
taken at random and put between cloth or blotting paper which 
is kept moist. ^ Examination at the same hour each day for three 
or four day.s will soon show the rate and amount of germination. 
Moist sand or earth may also be used, but it is better to do such 
tests in the dark in such a way that there are no sudden changes 
of temperature. A square unglazed tile (porous) divided into 100 
squares and placed in shallow water so that it is always moist 
fo)-ma a very convenient germination plate, but it should be 
covered, as light has a definite retarding effect on germination. 

Conclusion .—The purity of a crop can only be kept up by 
incessant care. The above notes touch on several points where 
contamination may easily occur, but a little thought will extend 
this list greatly. Fortunately it is not necessary to apply these 
precautions to the whole of the crop. Few cultivators will require 
more than one-fiftieth to one-hundredth of their holding for raising 
seed for tlieir own use, and attention should be concentrated on 
this. In any field from which rice for seed purposes is taken 
whether it is a special seed plot or an ordinary field, the borders 
should always be harvested separately and used for food; only the 
central portion of the field, about which there is no fear of con¬ 
tamination, should ever be taken for seed. At other stages, such 
as threshing, particular care is again needed for the seed grain, 
though nothing has been advocated above that might not easily 
be applied to the whole crop with advantage. 

If it could be said that, in each taluk, there were three culti¬ 
vators in a fairly large way who could be relied upon to raise pure 
seed stocks each year, there would be no more difficulty in meet¬ 
ing all the many demands for good seed. The Department of 
Agriculture wnll never be in a position to sell seed to all who wish 
to grow strains, and the most satisfactory v/ay of making the 
supply meet the demand is to increase the local supply. 
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CHAPTBK XXVII 

Eice outside Madeas and outside India 


Eice is an important crop of some of the other Provinces in 
India as well as of some countries outside India. While it is 
not possible to describe elaborately the methods of cultivation in 
such provinces and countries, in the following pages are men¬ 
tioned some of the salient and special features, culled from publi¬ 
cations. 


Besides Madras, Bengal, Bihar and Orissa, Burma and Assam 
are the other chief rice-producing provinces. But most of these 
except Burma only produce rice just enough or little less than 
their own requirements. 

Bengal, Bihar, Assam and Orissa .—The main rice area of 
Bengal comprises the delta of the two great rivers, the Ganges and 
the Brahmaputra. The delta is interlaced with a number of water¬ 
courses and the main problem of the delta is to get the water 
off from the fields. A considerable area is subject to heavy floods. 
Bengal is also rich in varieties. 


In Bengal there are three distinct groups of rice, atis, aman, 
and horo, terms used to denote the rices grown in particular seasons. 
The aus varieties are always sown broadcast in summer and reaped 
in August-September. There are again two groups of aus —one 
that is grown on highlands in April-May and the other grown on 
low-lands in February-March. The latter usually grows in 5 to 6 
feet of water and the harvest is generally done in 3 to 4 feet of 
standing water. Of the aman varieties there are again two kinds: 
one of which the transplant aman, the most important of all the 
groups, is sown in seed-beds in June, transplanted in July-August 
and harvested in November-January. The other aman is usually 
broadcast in very low-lying areas during March-May and 
harvested in Becember-January when the flood waters have dried 
up. Some of these low-land umans can grow in even 20 to 30 
feet of water. The last kind, boro is comparatively of less im¬ 
portance than the other two. The seed is sown in seed-beds in 
October, transplanted in December in places where water does not 
dry up even during the cold weather and is harvested in March. 


_ There is practically no rotation followed in rice lands except 
fte growing of ]ute alternating with rice in parts of Eastern 
Bengal. Occasionally when conditions are favourable a small 
pulse crop may be sown soon after the rice harvest. The rice 
fields do not also^ receive any manure generally, even the small 
amount of cattle-dung available being burnt away as fuel. 
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The conditions of lice growing in Bihar, Orissa and Assam are 
not probably very different from those of Bengal. Rice is both 
directly sown and transplanted, the varieties used being different 
for the two treatments. There is also a good area under deep¬ 
water rices in Assam and Orissa. While in Madras ploughing 
the deltaic lands in summer has been found to be harmful, in 
parts of Bihar, the practice has been found to be actually beneficial. 
Usually a pyru crop is sown in the standing rice just before 
harvest which grows and matures in the cold weather. Such 
pyru crops are usually leguminous, the most common being peas, 
lentil, gram, etc. Though in parts of .Bihar transplanting is 
found more advantageous than broadcasting, the advantage has 
not been so apparent in Orissa. In the latter place it is the 
usual practice to plough the broadcast fields at a later stage 
which serves the purpose of both weeding and thinning the crop. 

In the United Provinces the main rice season is from June to 
October and both broadcasting and transplanting are practised. 
While this crop is grown mainly with the help of rains, occasion¬ 
ally a second crop may be grown if irrigation facilities exist. 
In parts of the Central Provinces and Berar rice is generally broad¬ 
cast and is rarely irrigated. In black-cotton soils it is generally 
grown as a catch crop before wheat. Even in places where irri¬ 
gation tanks exist transplanting is never practised. Application 
of small quantities of ammophos to the seed-beds has been found 
to give profitable results. 

In Bombay and Sind rice is principally a ‘ kharif ’ crop depend¬ 
ing upon rainfall. No rotation is followed generally, but some¬ 
times, under favourable conditions, castor, gram, etc., are grown. 
In parts of Guxarat, the practice of green manuring for rice is 
common. In Kanara and the forest areas of Dharwar green leaves 
are usually brought from the adjacent forests and applied to rice 
fields. In several parts of Bombay, the application of sulphate of 
ammonia to supply 30 to 40 lb. of nitrogen in two stages, one at 
planting time and the other a month later, has been found to be 
profitable. 

Burma .—The development of rice cultivation in Burma, the 
chief exporting Province of India, is of recent date. Before the 
third decade of the 19th century, the crop was grown mainly for 
home consumption and there was practically no export trade. 
Since the advent of the British, areas which remained as swamps 
previously are now grown with rice. To quote Grant, Rice Re- 
searcli Officer, Burma, “ A feature of the history of paddy culti¬ 
vated in Lower Burma in contrast with that of the older rice- 
producing countries of the east is that almost the whole of the 
area has been l^rought under cultivation during the last sixty years 
by small cultivators producing for an export market, the work 
having been financed mainly by Madras Chettyars. In Upper 
Burma, the extension is due mainly to irrigation works carried 
out by Government.” 
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The l)ulk of the rice is produced in the low-lying delta lands 
uiiil the coastal plains. Over 80 per cent, of the crop is produced 
ill the stiff alluvial clay soils of Lower Burma where the crop 
is entirely raiiifed and it is from here that the whole of the export¬ 
able surplus conies. In Upper Burma, however, the rice, crop 
is mainly grown with the help of irrigation. The general practice 
in Biirnia is to transplant rice but in some tracts where labour 
is scarce or where the crop cannot be got in in time the seed is sown 
broadcast by hand. 

By far the most important of the varieties grown take about 
six to seven months to mature vrhile shorter duration varieties 
are grown on a small scale wherever w^ater facilities are not so 
assured. In Lower Burma rice is grown year after year on the 
same land and so far no other crop which might be grown in 
rotation with it has been discovered. Even in Upper Burma where 
sooie rotation is possible rice is cultivated in preference to any 
other crop. Little or no manure or fertilizers are applied to the 
rice crop in Burma. Cattle-dung is sometimes applied to the nur¬ 
series. Elaborate experiments have been carried out by the Burma 
Agriciiltiiral Department with all available manures and fertilisers. 
While well-preserved cattle-dung applied at the rate of 3 to 4 tons 
to the acre may give a 50 per cent, increase in yield, there is not 
much of it available and wliat little is available is of a poor quality 
because of the little attention paid to its conservation. It has not 
been found possible to raise a green manure crop. Experiments 
with chemical fertilisers have given satisfactory results, the profits 
amounting ig nearly Es. 25 an acre when the price of rice was high. 
With the drop in price the profits are not more than Es. 8 to Es. 4 
per acre nowu The application of one hundredweight of ammo- 
phos to an acre of seed-bed has been found to give an increase of 
10 to 15 per cent, in the final yields. 

One chief feature of the Burma rice cultivation is the rather 
lo^kver cultivation charges as compared to several other provinces 
of India. It is only about Es. 15 an acre besides Es. 3 paid as 
land revenue. Becciiise of the chief export trade, greater atten¬ 
tion has been paid by the Agricultural Department in Burma in 
evolving types suitable for milling purposes. 

Bengal, Burma and Madras are the three Provinces where the 
crop has been studied by a botanist for over twenty years. Most of 
the available information about the rice plant in India has come 
from these three Provinces. A large number of improved strains 
has been evolved and distributed and a good portion of the rice 
area is grown now-with these strains in these Provinces. Since' 
the coming into existence of the Imperial Council of Agricultural 
Eeseardi SIX years ago, a. large number of rice schemes is-beinn 
financed by the Councfi m the various Provinces of India and in 
the different universities. The work has now been very much 
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intensified and considerable knowledge of a fundamental nature 
about this important food crop of this country is likely to be soon 
available. 

Eicb outside India 

Japan .—Among the other rice countries of the east, Japan is 
by far the most important and the cultivation here is extremely 
intensive, much more than in any other eastern country. The 
coastal low lands and the river valleys are the most important 
rice lands. Hill rice occupies less than 2 per cent, of the area, 
ordinary swamp rice 90 per cent, and the glutinous rice the remain¬ 
ing S per cent. Over 85 per cent, of the rice crop in Japan is 
irrigated from rivers and reservoirs and the use of paddle wheels 
is a common feature to lift water to the fields from the rivers. 
Tlie smallness of the rice fields and the steepness of the terraced 
liill sides to grow rice are notew^orthy. One third of the total rice 
area takes a second crop also. What scientific agriculture can do 
to improve the crop is well exemplified by the work in Japan. The 
yields now obtained per acre is almost twm to two-and-a-lialf times 
tliat prevailing 50 years ago, the improvement having been brought 
about by tlie practice of intensive methods, growing improved 
types, and liberal application of manures a id fertilisers. Though 
Ja|)an was not producing enough rice for her requirements in 
earlier years, lier intensive cultivation and the extension of rice 
a,rea, in Iku’ colonies, Korea and Formosa, have made it almost 
self-sufficient in a norrnal year. 

The rice crop is always raised in wet seed-beds, dry seed¬ 
beds being never practised and seedlings planted when 35 to 45 
days old. The planting is always done in regular lines with the 
help of ropes made of paddy straw about 8 to 9 inches apart. One 
cliief clnira,cteristic of Japan rices is that they are all short, being 
never raoi’e tlian tliree feet in height, and possess stiff straws and 
do not lodge even with lieavy manuring. 

The |)ractices of composting all waste material with a view to 
apply it to rice fields, growing of a green manure crop and the 
lilxiral use of tlie huriian excreta have long been adopted by 
Jajianese cultivators. The use of chemical fertilisers like super, 
sul])liate of ammonia, in large quantities along with the organic 
matter (the proportion of the two being half and half) is an 
important feature of Japanese rice cultivation. An acre of rice 
crop easily gets about 70 to 80 lb. of nitrogen in the shape of 
sulphate of ammonia and about 50 to 60 lb. of phosphoric acid in 
the s]ia])e of phosphates. A large percentage of the sale of the 
ciicmical fertilisers is managed by the co-operative societies, 
breeding of superior types has long been practised and it is stated 
tliat over 70 per cent, of the rice area in the country is covered by 
st‘eds of known parentage, there being a good control over the dis- 
irihution of the seed. The number of varieties grown on a large 
scale is also very limited. The rice crop is generally planted in 
June and reaped" in October. Eice is regularly rotated with other 
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cereals and leguminous crops. The application of phosphates m 
is iisuall}^ done to the barley crop preceding rice. 
Weeding and haryesting are done by manual labour. Threshing 
and husking are done by small machines which can be worked by 
hand, root or electricity. The rice straw is put to various uses, for 
making ropes, for making mats, for thatching and for making 
bags to bale the threshed produce. 

The average yield of rice in Japan is over 3,000 lb. per acre 
and phenomenal yields of even 7,000 lb. of grain have been 
recorded in small selected areas competing for prizes. 

China,~'Rice has long remained the staple food of China, 
grown on the coastal low lands and terraced hill slopes 
of the country except in the north and in the western high lands 
where it is replaced by wheat, barley and other grains. There 
are no^ statistics available with regard to the acreage under rice 
but it is surmised it must be larger than in India. The estimated 
output of the country is also said to be much higher than in India. 

Chinese rice culture from very ancient times has been done 
with manual labour and remains so still. As the great areas 
of intensive rice culture are flat, water has to be lifted to the 
fields, the labourers themselves being the commonest source of 
power. Unirrigated rice is also raised where the irrigation is im¬ 
practicable and this is reported to be common in Manchuria. 

The outstanding feature of Chinese rice culture is the use of 
manures. All waste of man and beast from city and country, is 
collected, stored without loss, allowed to ferment and decay and 
applied in liquid form to the land in small quantities so that nothing 
may be lost. It is applied intensively to the seed-beds and to the 
fields as a whole. What garbage there is, is similarly rotted 
and used with all other available organic matter. The sluggish 
streams and the canals are often dredged and the ooze is carried to 
the fields. Over most of the rice lands of China one crop per 
annum, occupies the ground from May until early September, but 
some districts in the south yield tw^o crops in the year. 

The average acre yields are said to be higher in China, than 
in any other eastern country except Japan. 

* Only a tenth of the total area is cultivated in the 
Philippines and of this about 50 per cent., a little over million 
acres, is occupied by rice. The rice production in the Philippines is 
not quite sufficient to meet the requirements and about a sixth 
of the annual production has to be imported. It is, however, stated 
that The use of selected seed and the adoption of proper rnethods 
of planting could make the production self-sufficient even without 
increasing the present area under rice. The best rice producing 
Mils are heavy clays containing a sufficient amount of humus 
Excepting a few provinces which have an irrigation system the 
majority of the rice areas depends upon the seasonal rains. Only 
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crop of rice is generally planted and this is done in the begm- 
of the rainy season. Some of the irrigation systems have been 
by private parties and commercial firms and a large number 
farms is now irrigated by pumps. 

The system of rice cultivation in the Philippines is very s imilar 
'what prevails in Madras. The different planting methods adopt¬ 
ed are (1) the clearing of jungles, burning the material and sowing 
rice corresponding to the ptinam cultivation of Malabar in 
T^adras, (2) sowing dry seed either broadcast or by drill, practised 
lands mainly dependent on rains and (3) the most extensive 
^ttiethod of raising seed-beds and transplanting the seedlings. The 
acl's-antages of transplanting over broadcasting have come to be 
i'ealised and the former is gxadually replacing the latter ia certain 
at-eas. There is a special method of raising seed-beds, though not 
v-ery common, adopted at times when the season is late and the 
Regular method of raising nurseries might mean delay m plant- 
iJQ-g. After the seed-beds are prepared by puddling the land, plan¬ 
tain leaves are laid over the surface of the mud and allowed to 
sink an inch deep letting the mud run over the leaves. The leaves 
are placed with the edge towards the centre of the bed, the spht 
rnid ribs thus forming a raised outer border. The ends of the long 
Harrow beds so formed are closed with similar split leaves placed 
crosswise. The leaves are covered with a layer of rice chaff to 
a depth of an inch and a thick sowing of the sprouted seed is made 
on the surface. The seed-beds are carefully protected from the 
treat of the sun and during the early stages watering is done many 
tirmes during the day. The roots of the seedlings get interwoven 
and the seedlings stand erect. By this method, transplanting, it 
appears, can be done much earlier, i.e., in 12 to 15 days after 
sovving. 

The normal rice crop in the Philippines is said to require over 
lOO acre-inches of water. The varieties grown in the Philippines 
trawe all been classified and one prominent feature is that a larger 
number of bearded forms is still grown there, particularly for 
dry sowings. The average yield is stated to be about 1,700 lb. of 
g-jrain per acre. 

Potation of crops is not generally practised as the rice lands in 
most cases are too heavy for other plants and the land once pre¬ 
pared for swamp rice is not adapted to the culture of other crops, 
particularly because of the large number of field bunds which should 
make the cultivation very expensive. Occasionally a pulse (gram), 
or maize is grown after rice. 

There is no systematic practice of fertilising the rice fields 
followed in the Philippines. Prom observations made in the rice 
growing districts it is believed that thorough preparation of the land, 
systematic rotation of crops, the proper use of water and use of 
selected seed will have a greater effect upon the yield and will be 
more profitable than the application of fertilisers. Eesults of ex¬ 
periments have shown that sulphate of ammonia is the best form 
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of iiitrc3genoiis manure. The importance of organic matter for the 
rice soils is recognised here and the application of chemical ferti¬ 
lisers by thein selves is not usually recommended. 

Malaya .—The rice area in Malaya is scattered throughout the 
peninsula and it varies from year to year, the chief cause of such 
variation being the uneven distribution of rainfall. About lakhs 
of acres are under rice which form about 2 per cent, of the total 
area. Irrigation on a small scale is a common practice in 
Malaya. Water wheels and other mechanical contrivances for lift¬ 
ing water are also emplo 3 'ed to irrigate small areas in some parts. 
The Government is endeavouring to encourage the extension of rice 
cultivation by placing more irrigable land at the disposal of cul¬ 
tivators. Malaya produces only a little more than a third of her 
rice requirements and the balance has to be “imported. Burma has 
remained the chief supplier of rice to Malaya. 

Since the soils vary very much from place to place in the 
peninsula, the methods of cultivation also vary. Broadly there are 
two types of cultivation, the wet rice and the dry rice. The wet 
rice cultivation does not differ much from what obtains in Madras 
and both dry and wet nurseries are used to raise seedlings. In 
some coastal districts rice lands consisting of very heavy clay be¬ 
come so soit and plastic wdien wetted that there is no necessity 
for ploughing. The preparation of a wet nursery for such lands 
is somewhat special and peculiar. .The grass found growing thick 
ill the fallow lands is cut and piled up into a long strip usually 
3 to 4 feet wide until the pile stands about an inch above the 
water-level. On this grass foundation sufficient clay is plastered 
to make the wdiole into a compact bed on the top of which a thin 
layer of mud rich in humus is finally laid to complete the seed¬ 
bed. If the level of the water in the fields should rise, the nursery 
rendered buoyant by its grass foundation, floats and maintains its 
surface above water-level. 


The di\ ciilti\atioiji consists of two kinds. One is the clearing 
of the jungle, burning tlie vegetation and then taking two or three 
crops of rice and then leaving it fallov; for a period of years. In 
the other, the preparation of fclie land and sowing are done dry and, 
aftei thiee or four years cultivation, is left fallow for a similar 
period. 


In planting a simple implement is used (goats’ hoof) with the 
help of which the seedlings are thrust into the mud without the 
piiintmg coolie having to stoop down continuously. Greater spacing 
IS usually allowed between plants in Malaya than in other places 
vu}mg from 10 to lb inches according to the fertility of the soil 
Miere is also the practice m Malaya of dipping the“ roots of the 
seedlings m a manure paste commonly consisting of a mixture 
oi guano, cowdimg or bone meal just before planting. Double 
transplanting is also iwactised to a small extent. ^ ^ 
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-Thaugli green manuring is not practised as such, the thick and 
rank growth of grasses and Aveeds wdiich sping up between two rice 
cinps is cut down and incorporated into the soil before the rice is 
planted. As the water-supply is not controlled in most rice areas 
and as the rainy seasons are not very w’ell defined the growing 
of special green manure crops is not aiwnys a success. Experi- 
nients at the Government stations have, hownver, proved the possi¬ 
bilities of growing green manure crops in Malaya. The use of 
fertilisers is little practised in Malaya though their effect appears 
to be promising. 

Except in very small areas wnrked by Chinese market gan 
deners, who grow vegetables, no crop is grown in nee fields after 
the rice. Experiments have, hoAvever, shoAvii the possibilities of 
growing crops like swnet potato, groundnut, castor, maize, etc., 
as catch crops after the harvest of rice. 

The yield in Malaya varies from 1,200 ib..to 1,700 Ib.^. grain 
per acre. In the best land after paying for all labour, a net profit 
of Es. 40 per acre can be realised. The profits would go down 
to about Bs. 10 in second-class ordinary land and in the case of 
poor land no profit is obtained if labour is to be employed, except 
in very good years. 

. Siam and Indo-GIiina. —Eice is the chief product of Siam and 
nearly fifty per cent of the produce is exported from the country. 
The major portion of the rice that is available for export is growui 
in the plains and the deltas between the large rwers that empty 
themselves into the gulf of Siam. The main source of water- 
supply to the crop besides rainfall is that due to the rise in- the 
rivers to inundation level. Large irrigation works are also being 
established in recent years. The avei’age rainfall is about 40 to 
60 inches and a rice crop is said to require about 70-aere inches. 

Besides the hill rice wdrich is growm in cleared jungles on the 
hills, the w^et rices are both broadcast and transplanted. There 
are varieties differing in duration from early-75 days, to late-7 
months. Plantings begin in May and may continue until October 
in Central and North Siam while in South Siam it extends from 
July to December. The general harvest comes in any time between 
September and May. The average yield for the Avhoie coiiiitry 
ranges from 1,300 lb. to 1,600 lb. of grain per acre and the 
recorded maximum yields have been up to 3,500 lb. The floating 
rice grown! in flooded areas is a common feature of Siam and occu¬ 
pies a large area. 

The conditions of rice growling in Iiido-China are not very 
different from those of Siam. As in Siam the cultivation of float¬ 
ing rice is also a special feature of Indo-China. The land is plough¬ 
ed dry as for dry rice and the seed may be either broadcast or 
drilled. It may eA^en be mixed Avith maize which is planted a 
fortnight before rice so as to be ready for harvest in adA^ance of 
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the floods. For the first few months there is very little growth in 
the rice plants but as the flooding begins they grow rapidly and 
keep pace with the rise in water-1 evel. 

Like Siam, Indo-China is also a large rice exporting country 
and the whole export is in the shape of well-milled white rice, 
whole and broken. The ryots’ produce being usually a mixture of 
varieties varying in size, there is a large amount of breakage 
in milling and the improvement in the quality of the grain has 
remained an even more important problem than improvement in 
acre yields. To get over the difficulty of breakage in milling the 
produce of the cultivators is put through a mechanical grader to 
separate the grains of different sizes. The particular type desired 
is retained and distributed to the people as seed. 


Jam .—^Java has probably the best-developed irrigation system 
for growing rice. The rice soils here are comparatively more fertile 
and are also suitable for dry crops. On most lands rice is regularly 
rotated wdth maize, soyabean, groundnut, tobacco and sugarcane. 
Sugarcane is grow:n on a large scale on rice land rented from native 
cultivators once in three or four years. 


Eice in Java is mainly transplanted. The seed-beds are usually 
kept rather dry and not heavily fertilised, the belief being that the 
seedlings ’will stand transplanting better after such treatment. 
With regard to manuring rice in Java, phosphatic fertilisers have 
been found to give large increase in yields on many soils, but the 
use of fertilisers is, however, limited due to the general poverty 
of the cultivator. The average yield in Java is about 2,000 lb. of 
grain per acre. 


Ceylon. The methods of cultivation of rice in Ceylon are prac¬ 
tically the same as in Madras. The average acre yield is very 
low, less than 1,000 lb. grain, and even with a little over eight 
lakhs of acres under rice, the output is hardly enough to meet 
even half the requirements. The deficits are met to a small extent 
from India proper, but mainly from Burma. Eice here is chiefly 
cffitivated m the low country but considerable areas are also grown 
at elevations of two to four thousand feet above sea-level. Irriga¬ 
tion water is generally utilised both to supplement and in the dry 
season to replace^dhect rainfall. Even in the wetter parts of the 

■ nwfr?« adjoining the rice fields is utilised. 

Owing to nj of floods m the wet season large areas are cultivated 
under irrigation during the dry season. 


Kv broadcast though as a result of the propaganda 

by the Agricdtural Department, the transplanted area is graduallv 
mcreasing. One serious difficulty with regard to the extSsion S 
the practice of transplanting is the dearth of laboL. 

Some of_the other Asiatic countries which grow rice to a small 
extent are Bussian Turkestan, Persia and MfsopVamia. 



Rice outside Mudfcis and outside India 


221 


Rice in Europe.—Rice cultivation in Europe is practically con¬ 
fined to the Mediterranean Coast, Spain and Italy being the two 
countries which grow rice on a large scale. The total area under 
lice in Europe does not probably exceed six lakhs of acres, and 
is not more than the area in one district of Madras, say, Ohingle- 
put. But the average acre yields of rice in Spain and Italy are 
very much higher than in India or elsewhere. 

Spam.—The area under rice is about a lakh of acres and the 
greater part of this is permanent rice land unlike in Italy and 
Greece where rice is rotated with other crops. The whole area 
is supplied by a magnificent system of irrigation canals. The 
cultivation of rice in Spain has been brought to a higher pitch 
of perfection than anywhere else in the world. Unlike in Madras 
where dry cultivation of fields has proved harmful, in Spain the 
land is ploughed and harrowed well in winter (January). Water 
is let into the fields in May and the crop is transplanted with 
seedlings raised earlier. Seed-beds receive a good dose of green 
manure and fertilisers. Transplanting is done in three to four 
inches of water, clumps of three to five plants being planted eight 
to ten inches apart. In June the water is run off for a few days 
and the fields are weeded. The crop is harvested in September- 
October with sickles as in Madras. 

The fields are generally heavily manured, each acre getting 
about two hundred weights of sulphate of ammonia, three hundred¬ 
weights of super-phosphate and half a hundredweight of potas¬ 
sium sulphate. Half this quantity is applied just before planting 
and half, a month later at the time of weeding. 

The average acre yield in Spain is over 5,000 lb. of grain, 
the highest in the world. Apart from the general fertility of 
the fields the very much higher yields of Spain than in Madras 
may be attributed partly to the better methods of preparing the 
lands for rice and partly to the intensive manuring. 

Italy .—-The area under rice in Italy is about four lakhs of acres. 
About eighty per cent, of this area is broadcast by hand, about 
ten per cent, drilled by machines and ten per cent, transplanted. 

One chief feature of the Italian rice area is that the fields are 
beautifully levelled and laid in sizes of twenty to thirty acres each. 
Tractors are used for ploughing and harrowing. When the soil 
is in good condition water is let in and the soil is well stirred by 
means of a puddling machine drawn by a tractor or horses and then 
levelled by hand implements. On large farms drills are used for 
sowing and here the later thinning is also done by horse-drawn 
machines. Due to the high cost of labour, transplanting is not 
practised but suitable transplanting machines have been designed 
and are under trial. 
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The main rice-growing area adopts a seven-year rotation, namely, 
wheat, two years meadow land and four years rice. Rice occupies 
only a portion of each holding, the rest of the area being devoted 
to other crops among which, clover dominates which permits the 
farmer to maintain many work animals and milch cows. 

The manuring of rice fields is also very intensive. Farm¬ 
yard manure forms the basal manure. When this is not applied 
fertilisers to the extent of 6 cwt. .of super-phosphate and 2 cwt. 
of potassium sulphate are applied per acre. If found necessary, 
this is again supplemented by 1 cwt, of ammonium sulphate at 
the time of weeding. Leguminous crops, chiefly clover, is first 
sown in the fields and ploughed in before rice is planted. 

The fields are not generally flooded and water is allowed to 
flow gently from the main channels through small distributing 
channels taken at every six yards. The distribution of water is 
left entirely in the hands of rice-growers who pay the charges 
to an association which in turn pays the Government. There are 
also canals owned by private owners which is unique in Italy. In 
spite of the apparent economy in the use of irrigation water, from 
the figures given by Tenipany, it would appear that the actual 
quantity of water used by a five-months’ crop in Italy is about 
100-acre inches, which is more than what is used in Madras for 
a crop of similar duration. Twice during the growth of the crop 
water is cut off and the fields allowed to dry up for a few days 
when irrigation is resumed. This practice has one serious dis¬ 
advantage in that it encourages weed growth and in fact weeding 
is one of the most expensive items in the cost of growing rice 
in Italy. 


While harvesting is entirely done by hand, threshing is done 
by machines worked by electricity. The cultivator invariably sells 
his produce as milled, rice and not as grain as in Madras. 

The average acre-yield in Italy is about 3,500 to 4,000 lb. 
grain. The cost of cultivation would appear to be about Rs. 350 
to Rs. 400 per acre and at the present price an acre of rice would 
bring in a profit of only about Es. 70. 


Rice IS also grown to some extent in Bulgaria and Greece and 
the season for rice is practically the same as for Spain and Italy 
Gne special feature of rice culture in Europe is that the produce 
IS mmnably dried artificially with hot air machines, there being 
no sumcient sun to dry the grain as is done in India. 

_ Bice in Ame-ma^nited States.-The three main rice-produc- 
ing regions of the United States of America are (1) the broad 
praine region of south-western Louisiana and south-eastern Texas 
the region of eastern Arkansas and (3) the interior 

™lleyj of Cohformo The weler for irrigation is oM Jn^d mX 
• j the Use of poweiful pumps pumping water from either sluggish 
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streams or deep wells. There is also a certain amount of irrigation 
from rivers by gravitational flow as in California. In contrast with 
rice culture in the orient, where the entire operations are done 
by manual labour, in America, practically everything is done by 
machinery. 

The preparation of the land is all done by powerful tractors. 
The land is first ploughed in winter to a depth of six to seven 
inches and allowed to weather. It is ploughed again in early 
spring, disked and harrowed immediately. Bice is either sown 
with a grain drill or broadcast with an ' endgate seeder. ’ Eecently 
aeroplanes have also been used to sow rice in water. Two inches 
is considered a good depth to sow the seed in, if dialled. The 
sowing is usually done in May and a seed rate of 100 to 150 lb. 
is used per acre. 

Generally irrigation is seldom used to germinate the seed. 
When, however, irrigation is required for germination great care 
is taken to drain the water off after 48 hours. The irrigation 
usually starts wlien the plants have reached a height of six to 
eight inches and the wm,ter which is now given to a depth of one 
or two inches is gradually increased until the maximum depth 
of five inches is obtained. This depth is maintained until some¬ 
time before harvest. The waiter is drained off about two weeks 
before liarvest so that the land will get dry enough to support 
harvesting machines. Tlie rice crop in Anierica is stated to require 
about 48-acre inches of water, of which about 20 inches are contri¬ 
buted by rains. The cost of pumping water from deep wells of 
say 100 feet, is said to work out at Es. 25 to Es. 32 per acre. 

The crop is cut wdien the grains in th^ lower portions of the 
panicle iiave not quite hardened as this is supposed to give the 
best quality rice. The harvesting is done by twine binder and 
the sheaves are shocked in the field for a period of seven to fourteen 
days when tlie grain and straw gradually dry. The sheaves are 
then ttireshed and the produce bagged and despatched immediately 
to the warehouse. 

As regai'ds oianiiring, under ordinary conditions, best results 
have been obtained only w^ith the ploughing in of a leguminous 
crop. Without an adecjiiate supply of organic matter to the soil, 
the use of fertilizers gives only a temporary benefit and there is even 
ultimate harm done to the soil. Tlie growing of soyabean in 
rotation with rice is advocated. The soyabean crop not only helps 
ill tlio control of weeds in tlie rice fields, but the plants after the' 
beans are removed, when ploughed in, form an excellent organic 
manure to the following rice crop. Though cotton is grown in 
rotation with rice in well-drained soils, in typical rice soils no 
otlier crop can be successfully grown except soyabean. 

Eice milling in America has been highly developed and the 
Americiin rices, corning into the European markets, are such a 
highly finished product that they cost much more than rice from 


224 


Handbook on Rice in Madras 


any other country. The rice has a pearly attractive appearance 
and is graded absolutely to a uniform size. 

The rice area in the United States of America varies from eight 
to nine lakhs of acres and the average acre-yield is about 2,500 lb. of 
grain. The cost of production is roughly seventy to eighty rupees 
per acre while the value of the average produce at the present price 
comes to about Es. 100 leaving a profit of about Es. 25 per acre. 

Eice is also grown in considerable quantities in parts of Central 
and South America, the Eepublic of Brazil having an exportable 
surplus. 

British Guiana .—Eice culture is an important industry of 
British Guiana, occupying about 30 per cent, of the total area 
under cultivation. The average acre-yields are nearly double those 
of India. Since there is a great possibility of both extending the 
area under rice and improving the yields, this country may become 
an important factor in rice trade. All the rice produced is con¬ 
verted into par-boiled rice for local consumption as well as for 
export. 

Rice in Africa.—There, is an area of over three lakhs of acres 
under nee in lower Egypt dependent on Nile irrigation The 
average acre-yield of Egypt (over 3,000 lb. grain) is very much 
higher than in India and compares favourably with those of Japan 
IS not generally fertilised nor transplanted, 
ihroughout tropical Africa some rice is grown wherever there is 
water but nowhere it is produced in quantities to be of any im- 
portance commercially. ^ 

Awstralto.—The rice area in New South Wales under 

but f n ^ recently been increasing rapidlv. 

but the production has still not exceeded the consumption. By the 
introduction of rice cultivation, lands which were unfit for any 

«-™rati.e crop, o) 

The problem of weed control is rather serious and suitable rota 
tions are Mowed to meet it. Eice is sown in October a4d bar' 
vested in April-May. The land is winter fallowed and an eariv 
maturing variety of wheat is sown in Uav and bartroof a 
December. A *ort tallow Mows Xe wh“ I Se^SmtaoS 

shallow in August a?d the Lis tSed ^i" October" 

pe seed is always broadcast at about 90 to TOO IK „ 
rice cL. '?he WstlL?d1SLn^ iSl 

S&t 
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APPENDIX A 

Sti'ciins tiilreajdy 6volv6cl in IVIcidras 
Coimbatore strains 

successful strain and was a selection from a bulk 
Central Farm in 1913-14. Evidences are 
is n have arisen first as a mutation. This strain 

mconift Cf popular in this Presidency on 

xccouiit ot its liigh quality oi table rice. It can be thrown under raried 

X' diTration T 150 days when sown In July-August but 

m-ide earlW +n L- t^i according to the .wings being 

u •(« 11 /f' lo 01 later than J uly-Augu.st. It gives an average vield of 

of^MlOO lb*’‘''nor acre'^b?^ T*'®! cultivation a maximum 

«i o,uuu U). pci acie lias also been obtained. Profuse tilloHno* -fiiiA qiVa 

nnf TesisHmn p: ^ood polish, non-shedding even ^when dead 

ript le&istanee bo fungiia diseases and drought liieli Dronor+i'nn nf 

It rSsily''‘ difthiL?sh^Me Tv*" GEB. 24 has a reputation. 

lioriy’ont‘ 1 1 floo- loiil* i open panicle on a slender axis and a 

ir S knoivnVs ^ light soil with good drainage 

, Co. 1 is a selection from a natural cross in O/f 'orr.n^ 

several of tlie good Qualities of flPP W +Tia * I'j.* possess- 

quite so good as OPTl 9 I onT+ 1 ./ the quality of rice is not 

in raci « 1 ^' • • the gram is a little coarser. It matures 

24 20 per cent* oTer GEB 


giving mcieased yields over local varieties, ^ 

poomlMlai or hartUga samba from Tinno- 
vcl .V distuct, specially suited for late sowings in October or November 
In Goirabatore it matures m 167 days and gives an average of 3 ^ lb 
ol tliieslied grain per acre, lire quality is fairly good and straw Quite n» 
bulir,3'' average increase of 8 per cent, over local 

This is the most popular strain in the Fourth Circle beine suitable 
lor tlie late .s'a»/i6« .season. It is pariicularlv popular in North 
Madurantakam in Chingleput and Tindivanain'in sLth Arcot It is ] ked 
ii.y ryots in 'I anjore and Karur and is well renorted of fro™ I • 
Tinuerelly and Ranmatl diatrict.s. In Gobichettipalaiyam taluk D h- fcdve^n 
12 per cent, more yield than local sadai samba. •' “ Siven 

I*??.' f selection from iululiha samba of Coimbatore. It matures 

m ICO days and givcw an average acre yield of 4.050 lb. It has recorded of, 
average mcrease of 9 per cent, over local bulk seed. It is verrfonhf f 
round Coimbatore where it has largely replaced .ladoi samba. In GobM?etii 
paaiyam taluk this lia,s given 14 per cent., increase over .sadai samba, if I 
veil known m Tenah where the fertile soils produce yields up to 3 400 lb 
It 1 as been largely grown in the Second Circle. It has done well n=o 
semi-dry crop in parts of Cliinglepnt district also. It fs S simcessfnllf 
gi'ow.i as a second crop m Malabar and South Eanara distS ™ ^ 
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Co. 4 is a selection from anaihomhan of Gobicliettipalaiyani. It matures 
m 192 days from sowing. The grain size is fairly coarse and lias 
a reddish brown glume but the rice is of white colour of average qiiality. 
The straw is thick and coarse. It has recorded an increase of 12 per cent, 
over local bulk seed and an average yield of 3,b00 Ib. per acre.^ it is 
very popular in Gobichettipalaiyam and Mettupalaiyam taluks or Coimba¬ 
tore. A few trial plots in South Kanara have given very satisfactory results. 

Co. 5 is a selection from cMnnasamhw of Coimbatore. It maturoH 
in 164 days from sowing. It responds well to manuring witli jiroluso 
tillering. The earheads are thick and long and tbe grains \vell filled. It 
has recorded an average increase of 12 per cent, over local bulk seed and has 
given an yield of 4,790 lb. per acre. It is popular in Cobichettipahuyaiu 
and has recently spread in the Second Circle, particularly at Bezwada and 
Kondapalli in Kistna district and some villages in Nellore district, lliis 
has given good profits to^ ryots at Cuddapah, Proddatur, Markapur and 
Cumbum in the Third Circle. 

Co. 6 is a selection from sadai samba of Coimbatore and takes 176 
days to mature. It has recorded an increase of 10 per cent, over lo 5 *aI bulk 
seed and gives an average yield of 3,900 lb. per acre. The grain is of 
medium size, slightly broader than Co. 3. This is largely grown round 
about Coimbatore but is not so well known outside. 

Co. 7 is a selection from sadai samba of Gobiclietti])alaiyarn. If lias 
profuse tillering and is a heavy yielder of grain, and straw. It matures 
in 157 days and has yielded 4,157 lb. per acre. It has^ recorded an 
average increase of 10 per cent, over local bulk seed. Tills is becoming 
popular in the districts of Second and Piftli Circles. It lias been founci 
to be very promising in Kavali and is likely bo I'oplace tlie local mvla- 
Jcolakuho. It has been introduced with success in parts of Karnr and 
Peramhalur taluks in Fifth Cii’cle. 

Co. 8 is a selection from anaihomban, the pishaiiam variety of Tinnevelly 
district. The crop matures in 190 days, yielding a grain approaching 
that of GEB. 24 in fineness. The .average yield is about 3,0()() lb. per 
acre. On a six years’ average, 'this strain lias been found to give 
17 per cent, more yield than local bulk seed under Coimbatore conditionH. 
This is now spreading in parts of Tinnevelly district. 

Co. 9 is a selection froni Tinnevelly har, a sliort duration fi rst-croii 
variety. The crop matures in 116 days ^rielding iiboub .‘bOOO ib. of giniii 
per acre. On a four years’ trial at Coimbatore tliis strain Ima given a 
14 per cent, increase over local bulk seed. The rice is n'd and tin* grain 
is slightly coarse. The grain has a dull straw colour witli brownish tingt^ 
in the furrows. 

Co. 10 is a selection fi'om Gobicliettipalaiyam /car, a short dni*afJoti 
first-crop variety gx'own extensively in Gobichettipalaiyam taluk of <\>imba» 
tore district. The crop matures in 125 days, yielding about 2,500 lb. of 
grain per acre. This has recorded an increase of 17 per cc'nt. over lor*al 
bulk seed. The grain is coarse and rice xvhite and is reporled to be 
Xxopular for the preparation of puffed rice. 

Co. 11 is a selection of Gohicliettipalaiyam ayj/an samhn^ a long dural ion 
variety of Gobichettipalaiyam tract noted for its fine la’ce. 'The grain is 
thin^ long and slightly beaked. It matures in 185 days and is valiuHi for 
its fine quality. This has recorded an average inerease'xif 13 nor eeiu nv..r 
the local bulk seed. . ^ ' 

Adufurai strains 


Adt. 1 is a selection from red sirumani, an important vaiuVtv of Tanjoro 
The selection was originally made at Manganalliir. Th<i strain an 

increased yield of 16 per cent, over the ryots’ seed. It inatur(*s in 77.5 da'^'s 
from sowing to harvest. The average yield is 2,500 lb. per acrc^. ''fbo slrun 
is very popular in the Fifth Circle and has spread extensively in tbe e'a bn-ii 
part, of the CauTCry delta, particularly in Shiyali, Mayaviiriuti, Naiinilatu 
and Negapatam taluks. It is also reported to have done well in {liid'un 
baram and Cuddalore taluks of vSouth Arcot district. It is <n-own to a afl 
extent in the vSecond Circle. The name red sirum ani is diic^to the brnivnt i 
furrows on the grain when ripe. jh iu n 
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Adt. 2 is a strain, again the result 
nallur farm on tlie ryots’ crop of white 
days and gives an increased yield of 10 
The average grain yield is 2,400 lb. per 
stravF coloured small round grains and 
in Tail]ore district as good table rice, 
of this has a special market in Ceylon, 
in the eastern half of Tanjore delta and 
Circle. 


ot selection work started at Manga- 
sirumani. The crop matures in 165 
per cent, over that of ryots’ bulk. 
acre._ The paddy consists of bright 
iiigbly valued by richer classes 
Ihe par-boiled rice prepared out 
This strain has extensively spread 
IS also popular in parts of Fourth 


® OK maturing strain of Tanjore huravai paddy. It 

frri TV, f T ^'^erage yield of 2,000 lb. of grain per 

furrows and the rice though white is 
rather coarse. The strain is popular because of its early maturity and 

® . Trichiuopoly districts. It has recently 

® pro™ as well wherever a shbrt maturing 

variety was in need as in parts of Vizagapatam and Bellary districts 

IVom furrows cannot be easily distinguished 

*P,proved strain of Tanjore huruvai paddy. This takes a 
® increased yield of 10 per cent, over 

s°o IS“i‘'iridt.T ““ "‘’t 

U- from nellore satnba grown extensivelv in Taniore 

and Tnchinopoly districts. It matures in 185 days from Xing to haS 
This gives an increased yield of 25 per cent, over local bulk. \he average 
Tonfnr’f P®r acre. This is popular in the western half of 

Tanjore delta. In Nellore it was found to be better than local molakala- 
Tiulu. This has also spread in parts of Tinnevelly district as a pishanam 
crop. The gram has dark brown furrows and the rice good whitr 

Tl,^ ?*rain of reeZ ottadan, from the initial selection made at Manga- 
nallur. The strain gives an increased yield of 15 per cent, over the local 
seed and matures m 220 days. This strain when grown as ‘ udu ’ mixed 
with huruyat gives an average yield of 1,400 lb. pe? acre. The ripe grlin 
lias a uniform reddish brown husk and hence the name. ' ^® ® 

Adt. 7 is^ another selected strain of ottadcm and differs from Adt fi 
ordinary straw coloured glumes. The crop matures'in 
220 days and gives an increased yield of 13 per cent, over local seed The 
average CTain yield of the strain when grown as ‘ udu ’ is 1,400 lb ner 
acre. The grain has occasionally a short awn attached to it. ' 

maturing hybrid strain of white sirumani type of 

Wrmhn ® f^® f>®f^een Adt. 2 and molagu 

f mnla. It is definitely a, fortnight earlier than Adt. 2 and therefore can 
ne grown for catching the Ceylon market. It can be grown as a second-cron 
variety instead of Adt. 2, in places where there is water scarcTy at ?he 
tsnd ol second-crop season. It has recorded the same yield as Adt 2 and 
in certain cases has even exceeded it. “ 

Adt. 9 is a strain from pwnhar variety and has given on an average / 
Td per cent, increased yield over its bulk. In the district trial conducted ^ 
«t Lalgiuli it _gaye a 31 per cent, moreased yield. Wherever water is '■ 
received early it is grown in place of huruvai and records a very much 

higher yield of both grain and straw than hurumi. It matures in 112 divs 
T-rom sowing and gives an average yield of 2,500 lb. per acre. 

Adt. 10 is a selection from horangu samla variety which is grown in 
«^bout 4^ lakhs of acres in the eastern half of the Cauvery delta. This 
^ram gives a 10 per cent, increased yield over the local seed. The grain 

yS/SVSTlI.'SiTcr." ™ “■* 

Adt. 11 is a fine grained strain from nellore samba (AEB 651 and 
nas given on m average 7 per cent, increase over the bulk. This sinin 
v-iB replace AEB. 66, as it has a much more uniform stand being the 
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progeny of a single plant. It lias mostly spread in Tricliinopoly, Periyar 
Irak, and Tinnevelly. Recently it lias been introduced into Nellore district 
also where it does better than the local molakalaJmlu, It matures in 176 
days from sowing and gives an average yield of 2,500 lb. per acre. 


Maruter strains 

Mtii. 1 is a strain from hontha ahhulluj a white riced variety growm 
over 40—50 per cent, of the area in Godavari delta and portions of Kistna 
delta as well under a variety of conditions, from the precarious uplands 
to the saline and submergeable coastal areas. Its normal _ dowering time 
IS the third week of October irrespective of the time of sowing or planting 
within broad limits. It takes about 185 days from sowing to maturity. 
The average yield varies from 2,800—3,700 lb. per acre. The sis years’ 
average increase over ryots’ bulk is 20 per cent, at the Maruter station. 
The grain has a rich brown colour. 

^ Mtu. 2 is a selection from potti akkullUj a variety with rather slower 
initial growth found suitable to rich lands that usually suffer from rank 
growth and premature lodging. Six years’ average increase over ryots’ 
bulk is 16 per cent. The rice is white. Normally it flowers during* the 
third w^eek of October, slightly later than Mtu. 1. It takes about 185 days 
to mature, from sowing. The average yield ranges from 2,800—3,500 lb. 
per acre. The grain is rich brown in colour like Mtu. 1. 

Mtu. 3 is a stAin from lasangi, a variety confined to about 10 per 
cent, of the area in the higher portions of the delta. The rice is white 
and the grain is short and plump compared to the local seed. This is 
particularly suited to areas of poor fertility and where planting is done 
late. It flowers generally during the fourth week of September. It 
matures in about 160 clays from sowing. The average yield varies from 
3,500^,5CX) lb. per acre. The average increase is 12 per cent, over the 
ryots’ bulk at the Maruter station. 

Mtu. 4 is another selection in pedda hasangi. It is later in duration 
than potti hasangi by a week. It has been found useful to areas of 
average fertility planted late. This has been noted to stand indifferent 
water-supply during its vegetative growth. The rice is white and the 
grain size is narrower than local seed. It has recorded an average increase 
of 9 per cent over local seed. The average yield varies from 3,200—3 800 lb 
per acre. ’ ’ ‘ 


^ from hontha hrishnaJcatuhalu, a popular variety 

of West Oodavari district covering 30—40 per cent, of the area in the 
Western delta. Due to the fineness of the gram it fetches better price 
It has recorded an average increase of 10 per cent, over the ryots’ bulk 

It generally flowers towards the last week of October. It matures in about 
195 days after sowing. The average yield varies from 2,800—3,400 lb uer 
acre. The gram has a characteristic dark purple tip and end. ’ 

Mtu. 6 is a selection from potti atragada, a variety chiefly cultivated in 
about 5 per cent, of the area, confined mostly to the lower reachel of the 
Godavari delta, where water does not drain off early for harvest It has 
given an average increase of 16 per cent, over rvots’ bulk. It flowers diiriru" 
the end of October. It matures in about 200 days after sowing Th| 
rTh^fro/rcilou%"®®^ 2,800-3,000 lb. per acL. The grlS^ha^a 


Mtu 7 is a selection ^om gutti husuma, a variety grown over 40—50 n«r 
cent. of. the area in Kistna and Guntur deltas T+ j ^ 

average increase of 16 per cent, over rvots’ bulk tV recorded an 

days ifter sowing and generali; flowera dlrino-Tk,, . m about 208 

her, later than tie locflTSa hT^out TIeek a 
lodging trouble It gives bold, well-filled, good white rics 
yield ranges between 3,400—3,700 lb. per acre. ^ ^ average 

.h“ th.".,Sr\n »*»»«” 

C0.«..d t. the higher'delta and «llSS.d”lS'"B 
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lecoided an ^y'sra.ge increase of 10 per cent, over local seed. It 
matures m about 205 days after sowing and generally flowers during the 
in nn°i nf November. The maximum grain yield obtained 

r«io Tf * Duggirala was 3,400 lb. per acre. The crop 

cliaracteristic dark green appearance during 
and . an. erect leaf during the flowermS 
?nv “f® Stages. The ripe pam is uniformly reddish brown and is 
noted for its fineness and translucent rice. The variety usually exhibits 
amount of unsetting of pains which may get worse in seasons 
When there are rams during the flowering period. 

Pa t tarn h i s trains 

rtr ii ^ strain of aryan, an important first-crop variety grown in 

\?ialkivanad Ernad and Ponnam taluks. It matures in 145 days. Sown 
m the second week of May it flowers about the first iveek of September. 
.It has consistently given 15*8 per cent, increase over the local bulk. The 
gram is brown in colour and has dark furrows on the husk. The rice 
IS red. The average yield is 2,961 lb. per acre. 

A generally grown in high level single- 

crop lands called palhyal in Walluvanad and Ponnani taluks. The dura- 

somng. Smvn early in June, this flowers 
by the third week of September. The gram is golden brown in colour, 
and the rice is red. Average increase over ryots’ bulk in four years’ test 
IS 15'4 per cent. The average yield is 2,140 lb. per acre. 

Ptb 3 is a strain from emvapandy, the earliest of the second-crop varie¬ 
ties with a duration of 128 days, chiefly grown in Walluvanad and Ponnani 
taliiks. Sown m the second week of September, this flowers by the middle 
of December. Rice is red. Four years’ average increase over ryots’ bulk 
IS 8*3 per cent. The average yield is 1,850 lb. per acre. 

Ptb. 4 is a strain from vellari, a red riced second-crop variety grown in 
Ernad and Walluvanad taluks. The duration is 140 days from sowing. 
Sown early in September, it flowers towards tbe close of December Four 
years’ average increase over local bulk is 22*6 per cent. The average yield 
IS 2,060 lb. per acre. ^ 

Ptb. 5 is a strain from veluthariJcayama, a red riced first-crop variety 
of 140 days’ duration, chiefly grown in Walluvanad, Ernad and Ponnar 
taluks. Sown by the middle of May, this flowers by the first week of 
September. During the four years’ test, it has recorded an averag- 
increase of 13 *7 per cent, over the local bulk The average yield is 2 340 lb 
per acre. ‘ 5 * 

Ptb. 6 is a selection from atliikraya, a major second-crop variety of 
South Kanara. The rice is red and the duration of the crop is 145 days 
from sowing to harvest. Sown early in September, this flowers by the 
end of December. Four years’ increase over control is 18 per cent. The 
grain has a uniform dark brown (dirty) colour on the husk. The average 
yield is 2,160 lb. per acre, 

Ptb. 7 is a strain isolated from paramhuvatian, a first-crop red riced 
awned variety, grown in palliyals or single-crop lands in Walluvanad and 
Ponnani taluks. This variety is known for its adaptability to irreo-ular 
supply of water during the growing period and for its slight tolerance to 
saline conditions in the coastal area. The crop matures in 120 days (sow¬ 
ing to harvest). This strain whose rice is red and whose glume ripens 
black with full awns maintained an average increase of 13 per cent, over 
the local seed. Dnder favourable conditions the strain recorded an in¬ 
crease of 25 per cent, in the district trial. Its yield per acre varies between 
1,400 to 1,800 lb. according to the season, rainfall and soil fertility. 

Ptb. 8 is cliumnnari tharalaJchannan, a strain isolated from local 
thavalahJcannan bulk, a first-crop variety of 135 davs’ duration generally 
cultivated in the double-crop wet lands in the districts of Malabar and to 
some extent in South Kanara. The local crop is a mixture of both red 
and white rice. This strain recorded an average increase of 16*9 per cent, 
over six years’ trial. The special feature of the strain is that it matures 
a week earlier thim the local. This would enable the early eommencemerifc 
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of the Gultiration of the following second crop. The glume colour of the 
strain is straw with purple tip slightly spread. Its rice is red and hence 
the name of chuvannari (red rice) is given to the strain to distinguish it 
from the white rice strain Ptb. 9. 

Ptb. 9 is velidhari thavaJahhannanj a white rice strain isolated from a 
ryot^s bulk crop of thavalahhannan grown in the first-crop season in double¬ 
crop lands. It is of the same duration as that of the local bulk. It has 
an erect tall growing habit and^ is also noticed to be comparatively free 
from lodging. The strain maintained an average increase of 13*6 per cent, 
over the standard. Its yield varies from 2,000 lb. to 2,400 lb. per acre. 

Ptb. 10 is a strain from tliehkan cJieera, a .short duration variety of 
about 100 days grown in all the three seasons in the Malabar district. 
Monthly planting trials for three years at the Agricultural Research 
Station, Pattambi, have revealed its fitness for cultivation throughout the 
year as its flowering time is not season fixed. However, the crop during 
the punja season (February to March) is at its best. This strain main¬ 
tained an average increase of 10 and 8 per cent, during the first and third- 
crop seasons, respectively. Its yield per acre varies between 1,^500 lb. to 
1,800 lb. Its rice is red and is preferred by the local people for their 
home consumption. 



appendix b 

A list of varieties of rice recognized in tlie markets in tke 

Madras Presidency* 

Classification of varieties. 


Coarse 

Ganjaoi district— 

Boroponko, Pancbakolia—Im¬ 

ported from Orissa, Rasulu ” 
—Mixture of varieties. 

Viisagapatam district— 

Ramagada, Mypali 

♦East Godavari district— 

First crop varieties—^Basaiigi,^ 
Rasangi, Punasa Konarnani, 
Konamaiii; second crop varie¬ 
ties— Nallarlii, Garikisannavari. 


Medium and fine 

Rathanachudi, Byyahunda, Macha—Import- 
ed from^ Orissa, Gunupxir Sannam, class I 
(grown in the Agency), Gunnpur Sannam, 
class II (grown in the Plains), GEB. 24. 

Gimupur Sannam, Navakoti Sannam, 
Byyahunda, GEB. 24. 


Krishnakatukullu (Mtu. 5), GEB. 24. 


West Godavari district— 

First crop vai-icities—Basangi ’■ 

(Mtu. 3 and 4), Potti Atragada 
(Mtu, 6 ), Konarnani; second 
crop varieties—Garikisannavari, 
Nallarlu. 


Akkullu (Mtu. 1 and 2), KriahnakatukuUu 
(Mtu. 5), GEB. 24 


Kistria district—. 

■Kusiiira (Mtu. 8), Konarnani 


Guntur district— 

Kiisiima (Mtu. 8), Konarnani 


Nell ore district— 

Vadansamba, Redkosari, Nalla- 
vadiu. 

CJhingleput district— 

Vadansamba, Kar, Manavari 

South Areot district— 

V adansamba, M uthusamba, 
Garudansamba, Mottai kar, 
Swarnavari,^ Kuruvai (Adt. 
3). 

Tanjore district— 

Kuruvai (Adt. 3 and 4), Poonkar 
(Adt. 9). Vadansamba, Kathu- 
vanam, Kattaisambalai or 
Korangusamba (Adt. 10), 
Nellore samba * (Adt. 5 and 
11), Ottadan (Adt. 6 and 7). 


Pala Akkullu (Mtu* 1 ), Pedha Atragada, 
Ramasagaralu, Vankisannam or Delhi 
Bogham (Mtu. 7), GEB. 24. 


Pala Akkullu (Mtu. 1 ), Pedha Atragada. 
Ramasagaralu, Vankisannam or Delhi 
Bogham (Mtu. 7), GEB. 24, Molagulukulu, 

Molagulukulu - (Adt. 11 ), GEB. 24, Co. 2 
Pishanam. 


Sirumani, Chiiinasamba, GEB. 24, Co. 2 . 


Kothamalli samba or white sirumani (Adt. 
2), red sirumani (Adt. 1 ), Co. 2 . Co. 3 . 
GEB. 24. 


\¥hite sirumani (Adt. 1 ), red sirumani 
(Adt. 2). 


Trichinopoly district— 

Sarapalli,^ Kuruvai (xidt. 3) Sadai samba, Nellore samba (Adt. ll.'i fa i 
and Poonkar. Co- 2 , Co. 3 and GEB. 24. ' ' 
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Coarse Medium and fine 

31’adiira distr I ct— 

Matfeai Nellu, Vailaikattai, Vari iN'eiiore Samba or Arai samba ® (Adt- 5 and 
Gariickiisamba, Manavari and 11), ^Peria samba, Poovansamba, Siru- 
Miiagi. manian and GEB. 24. 


Tinneveliy district—• 

Kar samba (Co, 9), Pulithiparati vSembali or Nellore samba (Adt* S and 11), 
Kiiriivai kalyaii; Aril^kira^’ari Karthigaisamba or Erakkusamba Anai- 
aiid Veetiiivadaiigan. komban (Co. 8), Sendinayagam and 

ValJai samba. 

Raiiiriad district— 

Manavaii, Vailaikattai and Karfchigai samba or Poombalai (Co. 2), 
Milagi, Anakomban (Co. 8) and Muthuvalai. 

Xortli Arcot district— 

Surnavari,s Vallakar, Chitrakali, Chinna samba, GEB. 24, 8adai samba, 
Manavari, Manakattai and Palansamba and Co. 2. 

Vadaiisamba. 

Cliittoor district •— 

Teliasannavadiu, Piehia sannavad- Chinna samba, Palau samba and GEB- 24. 
luC Tellakar, Mottaikar for 
alkaline lands, Manakattai, 

Kalla vadiu and 'Bairi vadlu. 

Anantapnr district— 

Saiinavadlu, Kasari, Boriigavadlu GEB- 24. 
and Muduganti vadiu. 

Beiiary district— 

Sannavadiu, first crop, Muliuvadlu, GEB. 24 has replaced the local varieties to 
second crop and ISepoi. a great extent in the paddy areas of this 

district. 

Kurnoo! district-— 

Lavuvadlu, Venkaiu and Bangaruthegalu, GEB. 24 and Pasapasan- 
Budama. dalu. 

Ciiddapah district—- 

ivesari, Buddasankalu and Potti- Kellore Pishanam - or Molagulukuiu (Adt. 
nallavadlu. 11 ), Pldikedu Pishanam and Pattadi- 

^ samba. 

district—■ 

Vallaikar (Adt, 8 and 4), Kar and GEB- 24, Sadai samba, Chinna samba, Gun- 
Manavan. dan samba, Co. 2, Co. 3 and Piliansamba- 

Coimbatore district— 

Vallaikar and Anaikomban (Co. Nellore samba (Adt. 5 and 11) Sadai samba. 


GEB. 24. 


Malabar district— 

Tekkan cheera, Kaysma, Ghet- 
tanl, Aryan and Tavalakannan. 
South Kanara district— 

Kayama, Guddu and Athikrayi.. 


GEB. 24 has replaced the local varieties to 
a great extent in the paddy areas of this 
district. 

Bangaruthegalu, GEB. 24 and Pasapasan- 
dalu. 

Kellore Pishanam - or Molagulukuiu (Adt. 
11 ), Pldikedu Pishanam and Pattadi- 
samba. 

GEB. 24, Sadai samba, Chinna samba, Gun- 
dan samba, Co. 2, Co. 3 and Piliansamba- 

Nellore samba (Adt. 5 and 11) Sadai samba, 
Chinna samba, Rangoon samba, Co. 1, 
Co. 2, Co. 3, Co. 5, Co. 6, Co. 7 and GEB- 

GEB. 24 and Anaikomban. 


M^eati, Jeerasaiae, Gangullu Sannam, 
GEB. 24, Co. 2 and Co* 3. 


A3.—Co 1, 2, etc strains evolved at the Paddy Breeding Station, Coimbatore 

•M+iV evolved at the Agricultural Ke-earch St ation Aduturai 

i Q-* ^he Agricultural Research Station jiaruteiu^ * 

O' reler the sam 


Area in aci»s under rice (irrigated and unirrigated) from 1918-35 in the different districts in the Madras Presidency. 
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Budamii 

Chakrain 

Cole 

Conjee 

Dalwa 


Kaipad 


Kareim 
Kharif . 


Karirikora lanrk 

Kuinori 

K.iimvai 

Lankas 

Malayalee 

Mammxitty 

Modan lands .. 

Parrah lands .. 


Pattarais 

Pattiinannu 

Peddapanta 

Picottah 

Pishanam 


Punam 
Punasa 
Puranas 
Puris .. 


APPEKDIX I) (f) 

ExplanaiiouH of via-iuK'nlar l<,‘riii.s used in t,la. ivxt. 

.. 1 . (oil,, u.ori in i'.n ll,r .toi, 

»Avn on low I,\t„,,.I, |.,.\f,,y „n.| h,in.,,t,.,l i 

iJei'oiiiber to JnniiHvy. ” 

.. (‘‘'‘'>''“'1 i’a-lil.v) ,1 loriii li 0,1 in iionyal I'lir.-arlv rico 

<To), Howuoii la„,i , April or M.i.v ImrvoMiMi 

.. or po'M.vj a trim in Honj..,I t',,,-a 

AVriT'o".\by* iiitrv,I |„ 

.. li yariol.v oC.lry riro ,.nmn u, (i„. oplim.in of Kr fim am) 

iAndavfi.ri 

.. walor-wliivl ..nn_'o.,l,.’ Oiiii i,ii „ ,i, f,,r iiK iu,r wu) rr. 

’ ‘ iiH'fhoil thf rtsitii ilf ion in Sou! h Malidsir. 

.. Ijie ot'r.iiitP.l W;nrr offer roiflo'lf li.-e. 

‘'-'eid fdinrf er.p ni Hr* 1Viu,di :lnrf -fp,, j 
‘ ' ' d-Jsefn b )Ut ! h.> '.)•< r*u,| riop on and the 

vac!f‘tu‘, irn Avn t hen. 

• * «P‘‘fdidly bujft gnumnoM in CirrHi'h fnr lorinit nuddv 

.. a I-' 'iouolr n ,,arlioular „t I,,;,:,,,,,,. , 

m f.lio dnUli ouds nl (bjdiu'nri, 

" <ionM»Ht ii, Mnlnlmr 

Hul.jwi f,, Hoii innmintioii. -moniwi 

■■ Thou.rm., 

ui.riJ laifli lor i ho Moan.,n ^ 

* * * ‘ e, kind ot wul <‘i’ III I fnnd'* i n i < tf ^ a » I < lO i 

f'nmic ,,s...), in, i.oKi,id;.;,. .. 

'* **'^■*'*‘^** *J^^Gd in B.ifabay PrrHidofno bn-the ..o. .. 


landH ill MaJnbar wheo wmer ninniu.e, t 
a ennHidoi'ablcMlnpiIt duriin* fhe jiii,n .«nin •,!! 
asynlnm Oi primituo^hdl riiliaatiMn ,n douth’KrnniM 
the lUet/ojrr erup laiidl liiatrhdn 

tlio iHlandHinthe Codavuri ri\er. 
a luith'o of Mulahnr di-,fii<*i. 
an Jniplenient ui4<ni fnr diepine. 
t(‘riu u-ied to deniffo fhn fo-v liind . *.»' \i t . 

Hlo)iiiiK on (ho ,1 iV, , 

iutiily ou 8,,u,j,t ninii ooii ' " " ‘ 

are coafinod to eoiM.ul reejni.l .o..,,, . 

8ulijo.It. to Hulimoraion .,)i a' md an. ’ o‘d'’:''‘’7 ‘ 

ilraimi^m from i,h„ hi(rlior j.ario ol (ho ,ioi(," ^ 

imomio iorm roiorrhiK ,a Iho .,„no,vi.,,, any 

toini.omry ronspiaoIoH mu.l,. ,m(, ,.f ,, , . . 

pud.ly, ..■ommnu iu Tiiajoro d, 

eld valiiKo-Hito earth Valued bnOa.* 

Kistna delta. Ji^hh n manur© in fh*, 

«10 main B..a»m (.July t,, 3Joo..,ut„Ti in ti... 

a oomimm w.itor-Jift uao.l f„r j A" .1 I ' 

saw prmoiplc^, worlyng on n 

the loiig-torm Hocon,) crop i„ )i„, , • . 

mous With nni «ii •'•yii*iny. 

a Hystom of primitive hill 

district. •'linu.tiou m Viir4igaj)ata„| 

a systMa of primitive hill oulfio.,.;,, ■ , 

tiio ourly Hoasou (ATurcli tn lor " * 

8acrcd Hindu po.d U.mV'’ f''P'* 'P ^‘‘‘■<^“'•8. 
8ynouymou.s w^tli paUm-ui^ " 
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Puttu . , 
Pyrugali 

Sake 

Samba 

Sarva ., 

Soefche 

Settun 


Shemsu 

Thandu thadupu 


Udu 


Uthiri kar 


Varaixi 

Varineiia 

Vattuvari 


th© Tamil name for glutinous rice. 

or corn winds which blow in Circars during the months of 

±1 ebruary to April. 

a Japanese fermented spirit prepared out of rice. 
Pis^nam^^^ crop in Tamil districts, synonymous with 

June to December, in the Telugu 

the refuse waste in the preparation of indigo dye. 
an implement—a sort of a mower used in Burma to cut 
the pass from rice fields before ploughing and 
puddling the soil. ^ ® ■ 

a Chinese drink prepared out of broken rice, 
the system of keeping the fields continuously under 
puddle obtaining in portions of West Godavari 
district. 

a particular system of cultivation in Tanjore where two 
rrSed ^ ^ grown together 


a specml variety of paddy grown in parts of Tinnevellv 
and Chmgleput districts, 

a term applied to sharing the produce between the land* 
lord and the tenant. 

a wild rice with long awns recognized as a weed in the 
nee fields of Malabar. 

or Vattam. The custom of deliberate mixing of different 
varieties of rice seed before sowing in Malabar. 
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APPENDIX D (11). 


Tlie oommoii names of weeds and crop plants used in the text, 
with their botanical names. 


Ami .. 

Bengal gram 

Black gram 

Castor ,. 

Chillies 

Cholam 

Cowgrani 

Gumbu 

Daineiia 

Gingelly 

Gogu .. 

Greengram 

Groundnut 

Horsegram 

Indigo .. 

Kolingi 

Korai .. 

Onion .. 

Pillipesara 

Pungam 

Bagi.. 

Kedgram 

Samai .. 

Senna .. 

Soyabean 

Sunnhomp 

Sweet potato 

Tangedu 


Marsilia diandra. 

Cicer arietintim. 

Phaseolus mungo. 

Eicinus communis. 

Capsicum annuum. 

Sorghum vulgare. 

Vigna Gatjang. 

Pennisetum typhoideum. 

Sesbauia aeixleata var-carinabina. 
Sesamum indicum. 

Hibiscus cannabinus. 

Phaseolus radiatus. 

Arachis hypogaea. 

Dolichos biflorus. 

Indigofera tinotoria and I-sumatrana 
Tephrosia purpurea. 

Oyperus rotundus. 

Allium Cepa- 
Phaseolus trilobus. 

Pongamia glabra 
Eleusine coracana. 

Cajanus indicus. 

Panicum mill are. 

Cassia augustifolia. 

Glycine hispida. 

Orotalaria juiicea- 
Ipomaea Batatas. 

Cassia auriculata. 
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